


>

Z -J Z _j Z _j Z
s ssiavaan libraries Smithsonian institution NouniiiSNi nvinoshiiws ssiavaai

z «~ z r- z

to
~ to f: to

^ INSTITUTION NOIinillSNI NVIN0SH1IWS S3iavaail LIBRARIES SMITHSONIAN INSTITUTIG
z to z to Z _,,. to Zto

2

.«
w

o /fi
CO

s"'ssiavaan libraries Smithsonian institution NouniiiSNi nvinoshiiws
</>

s3i avaa
to — co =; to — co

00 */#/.

N^INSTITUTION NOIinillSNI~
J

NVINOSHilWS S3 I U Va 3 11 LIBRARIES SMITHSONIAN INSTITUTIC
i~ z C •

z " 2 l
~

s S3iavaan~L'BRARiES smithsonian~institution NouniiisNi~NviNosHiiws ssiavaai

I m I v% 1J% i W 1 4k 11% 1 «?#.
to ^C*r» ^, to v N̂ co

[ ? p. J;] (/, ___ . S^&L to /£%'/'/ co fsfe. 4i\ to

J INSTITUTION NOIlDillSNI NVINOSHlltMS S3iavaai1 LIBRARIES SMITHSONIAN INSTITUTIO
= to 5 \ w

.. ^ 5 "> 5

Z -I z _J z — _) z
s S3iavaan libraries Smithsonian institution NouniiiSNi nvinoshiiws S3iavaa

CD

to to £ to ' —
N INSTITUTION NOIinillSNI NVIN0SH11WS S3iavaai"l LIBRARIES SMITHSONIAN INSTITUTIC
Z CO Z „ W Z tO Z ,y

co W>S\ N
co sJrjMT co ?t 3S to jW,;$[P to W|0' to |^ -» s co 1|>M. N

IS^SSI avaail^LIBRARIES^SMITHSONIAN INSTITUTION NOIinillSNI NVIN0SH1IWS S3iava8
CO = CO ^ CO — CO ^___^

o
^INSTITUTION NOIinillSNI^NVINOSHlllMS S3 I a Va 8 IT ""l I B R A R I ES SMITHSONIAN INSTITUTIC
r z n . z r- z ^

to ± to ^ 5 —
to — S to

is ssiavaan libraries Smithsonian institution NouniiiSNi nvinoshiiws S3iavaai
^ _ z to 2 . CO z to

s. *tffi>. *. s. x>S'i rcvX < *. 2 -^fc- "* ^<tTT:^

to ni

:

1 Amurmim



X.J'
Z _l 2 -I ^

kR I ES SMITHSONIAN INSTITUTION NOIinillSNI NVINOSH1IWS S3iava9H LIBRARIES SMITH:
z i-_z r- z r- z

co _ —
co ». ± en

1I1SNI NVINOSH1IWS S3iavaail LIBRARIES SMITHSONIAN INSTITUTION NOIinillSNI NVINO'
co

CO Z CO * Z CO *• z co

f^RIES SMITHSONIAN INSTITUTION NOIinillSNI NVINOSH1IWS SBiaVHQH LIBRARIES SMITH:
co =; co = w z co

1I1SNI
_
NVIN0SH1IWS SSiavaaiT LIBRARIES^SMITHSONIAN^INSTITUTION NOIinillSNI^NVINO

r- > Z 1- Z
./'l^ m xf3°*oX ° /^l^X m

c/> £ to — ± co ± co

(\RIES SMITHSONIAN INSTITUTION NOIinillSNI NVIN0SH1IWS S3iava8M LIBRARIES SMITH
co z-.to z co z . co

<
z
o

lo •• z co — z co

1I1SNI NVIN0SH1IWS S3iavaaiT LIBRARIES SMITHSONIAN INSTITUTION NOIinillSNI_NVINC
CO —

co
— to z

5 <W » ^P' 5^^ Sjy^V g \|*g|/ a ^^ 5
Z _J z — _J Z -1 z

ARIES SMITHSONIAN INSTITUTION NOIinillSNI NVINOSH1IWS S3IUVH8n LIBRARIES SMITf

1 1 .^#^ > feg. 3i) 2 fee M > me = fee M > k£ 31) t r

00 to
z
V
€

co f: 00 £: co

UI1SNI NVIN0SH1IWS S3iyva8l1 LIBRARIES SMITHSONIAN INSTITUTION NOIinillSNI NVINC
z co z .. co 2 co Z

AR I ES
(

°SMITHSONIAN_ INSTITUTION NOIinillSN^NVINOSHllWS^S 3 I aVaan_LIBRARIES SMITH

*i^ m ^^ g ^^0^ o ^fp^ g ^ « ^^ 5 ^^ ? 4
UllSNI^NVINOSHimS S3 I a Va a ll ""l I B R AR I ES SMITHSONIAN^INSTITUTION NOIinillSNI^NVINC

r- . z r- z r- z
00

i 1

CO — CO £ CO ± CO

ARIES SMITHSONIAN INSTITUTION NOIinillSNI NVIN0SH1IWS S3iavaan LIBRARIES SMITh
z - co z co z , °5co

s
5

N̂§





^^^^^^^ ''{^1 «• St

-

AT-

J

THE

KANSAS UNIVERSITY

SCIENCE BULLETIN.
Vol. Ill, No. 9—April, 1906.

(Whole Series. Vol. XIII, No. 9.)

..-, •**

CONTENTS

:

The Unionid^e of Kansas, Part I Richard E. Scammon.

PUBLISHED BY THE UNIVERSITY,

Lawrence, Kan.

Entered at the post-office in Lawrence as second-class matter.





Kansas University Science Bulletin.

Vol. Ill, No. 9. APRIL, 1906. I^xiif"!™!'

kTHE UNI0NID51 OF KANSAS^Part I.

AN ILLOSTRATED CATALOGUE OF THE KANSAS UNIONIDffi."

BY RICHARD E. SCAMMON'/

With plates LXII to LXXXVI.

INTRODUCTION.

THIS paper is the first of a series in which the author will

attempt to give an account of our present knowledge of

the Unionidre, or pearly, fresh-water mussels, of the state of

Kansas.

It was originally intended to embody this material in a

single paper, but in the course of the work it has been found

advisable to divide it rather arbitrarily into three parts. The
first part, as given herein, is an illustrated and descriptive

catalogue of the Unios known to occur within the limits of

the state ; the second will be a discussion of their geographical

distribution ; the third will contain a description of the soft

parts of each species. It is a matter of regret that this last

cannot be included in the present paper, but as yet the mate-

rial at hand is not sufficient to warrant such a report.

The literature dealing with the Kansas Unionidte is not ex-

tensive. Barring a few descriptions of new species f (all of

which have turned out to be synonyms) , the only work
done on the Kansas Unios is that of Call, which appeared as

a series of six reports in the Washburn Laboratory of Natural

Science Bulletin, from 1884 to 1887 (4, 5). These reports

consist of a list of some forty-nine species, with notes on their

• Submitted in partial fulfilment of the requirements for the degree of master of arts.

tSee bibliography.

(279)
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distribution and synonymy. While this list will always be

of great value to those working on the Unios of the western

Mississippi region, it is preliminary in its character and

hardly available to the average student. Modern synonymy,
much of which Doctor Call has himself worked out, has re-

duced this list to forty species and three subspecies.

In this catalogue are listed sixty-one species and five sub-

species. There is no doubt that future collecting will add

many more species to this list. The author has tried to

make certain of the identification and locality of every species

listed, and, with three exceptions,* has examined native

specimens of each. In the great majority of cases a large

series was available for the study of each species.

The greater part of the material upon which this paper is

based was obtained from the collection of the University of

Kansas (built up through the efforts of Dr. P. H. Snow) and

from the collection of the author from Douglas, Franklin,

Johnson, Jefferson and Cherokee counties, and the Neosho

river near the state line. Several correspondents over the

state have contributed data and material. The author has

also examined the collections of the Academy of Science, at

Topeka ; Ottawa University, at Ottawa ; Kansas Agricultural

College, at Manhattan ; and Washburn College, at Topeka.

In the last-named institution is deposited most of the material

upon which Doctor Call based his report.

The classification followed in this paper is that of Simp-

son's "Synopsis of the Naiades" (20) , and the description of

the genera and higher groups are extracts from that acknowl-

edged authority. Simpson's synonymy has been accepted in

all cases save that of Anodonta bealii, which the author feels

convinced is only another form of the highly variable Ano-

donta grand-is. While strongly opposed on principle to varie-

ties or subspecies among the Naiades, the author has adopted

a number for the sake of convenience. Only those synonyms

which seem to be of the most importance are given. Lind-

hall's correction of the orthography of the Naiades (24) has

been adopted throughout.

As a number of measurements have been given in connec-

• Lampsilis higgintii, Quadruta apeciosa, Q, wtpera.
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tion with the descriptions, it may be well to define them.

The "longitudinal axis" of the shell is considered to be a

line drawn through the ventral margins of the large anterior

and posterior muscle cicatrices. The longest line which can

be passed through the valve parallel to this axis is given as

the length of the shell. The height is considered to be the

length of the line passing through the umbones of the shell

at right angles to the longitudinal axis. By taking this con-

ception of the height, the sex variation of the shells of the

higher Unios is eliminated from this measurement. It has

seemed best to give the position of the umbones in relation to

the length of the shell in more definite terms. To secure

this relation in numerical terms, a line is dropped perpendicu-

larly from the tip of the umbones to the greatest longitudinal

axis, and the distance from the intersection of the two lines

to the anterior margin of the valve is given as a decimal frac-

tion of the entire length of the greatest longitudinal axis.

This relation has been termed the umboidal ratio.

The two following terms have been employed in the de-

scriptions, and are suggested for general use. First, the

word "interdentum," as signifying the plate bridging the

space between the pseudocardinals and the laterals ; sec-

ond, the term "branchial outline," as indicating the slight

groove to be seen in the cavity of many of the more solid

Unios, and which is caused by the slightly raised outline of

the branchiae.

The statements concerning the general distribution of each

species are derived in the main from Simpson's "Synopsis,"

and this information is therefore in almost every case to be

credited to that author. In considering the distribution

within the state, an effort has been made to extend due

credit in all cases where exact localities are named. In deal-

ing with this local distribution, Doctor Call's work (4) has

been most valuable.

I wish here to express my thanks to those who have aided

me in this work. These are due particularly to Dr. C. E.

McClung, under whose direction this work was done, and

who has by his numerous kindnesses and suggestions ren-

dered it possible. The following gentlemen have kindly per-
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raitted me to examine the material under their charge, and

in several cases to remove data and material for further study :

Professor Wilson, of Ottawa University ; Professor Shattuck,

of Washburn College ; Prof. E. A. Popenoe, of the Kansas

State Agricultural College; and Mr. Eugene Smyth, cura-

tor of the Kansas Academy of Science.

I have received valuable material for study from Doctor

Newlon, of Oswego; Mr. H. T. Martin, of the University;

Mr. W. R. B. Robertson, Mr. Brenman, and Professor Smith,

of Minneapolis, Kan. Mr.W'm. II. Dall, curator of mollusks,

National Museum, has kindly contributed data which is cred-

ited in the text.

Although the geographical distribution is left for more ex-

tensive treatment in a future paper, the following outline of

the hydrography of Kansas is inserted to make clear the

geographical references in the notes :

The streams of Kansas reach the Mississippi by two chan-

nels— the Missouri river and the Arkansas river. The streams

of the state group themselves into three general systems. To
the north the Kansas system, consisting of the Kansas river

and its tributaries and emptying into the Missouri on its ap-

proach to the east state line. This system drains the northern

half of the state. The Osage river, together with its tributary,

the Marais des Cygnes, drains a triangular area having for

its limits the central third of the eastern state line and ex-

tending west as far as the ninety-seventh meridian. The
Osage Hows into the Missouri river about half-way across

the state of that name. The southern half of the state is

drained in the west by the Arkansas river, and in the east

by a number of parallel streams Mowing southward which I

have called the "clear-water streams" of the southern drain-

age. These streams eventually join the Arkansas. The most

important of these are the Verdigris, the Walnut, the Neosho,

and the Spring.
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Family UNIONID^I.

"Shell nacreous, with a thick epidermis, beaks usually

sculptured, often showing the remains of nuclear shell ; liga-

ment opisthodetic ; hinge with or without teeth, though with

vestiges of them in every genus ; when present, schizodont,

and arranged as pseudocardinals and laterals
;

pallial line

usually simple
;
prismatic border ordinarily narrow.

"Animal with labial palpi almost always wider than long
;

anal opening usually separated from the superanal ; embryo a

glochidium, the soft parts being inclosed in a bivalve shell, and

borne in the outer or inner or all four leaves of the branchiae."

( Simpson.)

HETEROGEN.E.

"Male and female shells different. The latter are inflated

in the post-basal region ; embryos are contained in the ovisacs

separated by a sulcus and occupying the hinder part of the

outer gills." (Simpson.)

Genus TRUNCILLA Rafinesque, 1819.

"Shell rounded or oval, solid, inflated, generally smooth

and rayed with a delicate beak sculpture which has a tend-

ency to be doubly looped, that in the female having a de-

cided inflation in the post-basal region, which is thinner than

the rest of the shell, of different texture, often toothed, and

usually radially sculptured ; laterals double in each valve,

the inner in the right valve smaller. Animal generally hav-

ing the inner gill united to the abdominal sac ; female with

a heavy flap of mantle which fills the post-basal swelling of

shell and which has an inner ridge inside at some distance

above the edge ; marsupium very distinct, occupying the

swollen part of the shell." (Simpson.)

Truncilla triquetra Rafinesque. Plate LXIII, fig. 1.

Truncilla triquetra Rafinesque, Ann. Gen. Sci. Phys. Brussels, xm,
1820, p. 300, pi. lxxxi, figs. 1-4.

Unio triangularis Barnes, Amer. Jour. Sci., IV, 1823, p. 272, pi. xm,
fig. 17.

Unio formosus Lea, Trans. Amer. Phil. Soc, IV, 1834, p. Ill, pi. xiv,

fig. 41.
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Shell small, fairly solid, roundly elongate, triangular in

outline, inflated, females particularly so. Anterior maring
projecting and decidedly rounded ; ventral margin gently

and regularly bowed, posterior margin oblique, straight or

slightly rounded ; dorsal margin short, straight or slightly

curved. Umbones full, high, decurved. Anterior and lat-

eral slopes fully rounded, umboidal ridge well marked
;
pos-

terior slope abrupt and straight or slightly excavated, marked
with numerous fine, continuous, very slightly elevated ridges.

Epidermis smooth and shining in most cases, straw-yellow

to honey color, strongly marked with rays of dark green

made up of arrow-shaped spots. Lines of growth smooth,

distinct, and continuous. Ligament short, thick, light or

dark brown, lunule rather large.

Interior: Pseudocardinals high, erect, pointed, slightly

serrate at the apices, double in each valve. Iuterdentum

narrow and rounded, cut away in the right valve. Laterals

short, slightly curved, high, thick. Anterior adductor cica-

trix much longer than wide, well excavated. Posterior scars

large, well impressed, distinct. Dorsal muscle scars large,

three to five in number, located on the lower surface of the

interdentum. Pallia! line impressed in its anterior two-

thirds. Cavity of the beaks and of the shell deep. Nacre

milky white.

Heisht. LouRth. HretKlth. Urn. ra.

32* 0.50 27 0.30 d"

T. triquctra is distributed over the Mississippi region from

western New York to Indian Territory. Its only recorded

occurrence in Kansas is in the Marais des Cygnes river at Ot-

tawa. It will probably be found throughout the eastern half

of the state, although it is without doubt a rare species.

This is a distinctive species which will hardly be confused

with any other found in the state. In no other form is the

sexual dimorphism more pronounced ; the female shell has

an inflation which appears almost abnormal.

•All measurements are given in millimeters.
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Genus LAMPSILIS Rafinesque, 1820.

"Shell oval to elliptical, smooth or slightly concentrically

sculptured, usually without a posterior ridge ; epidermis gen-

erally smooth and shining, often brilliantly rayed ; beak

sculpture, for the most part, consisting of fine, parallel

ridges, which show a tendency to fall into an anterior and a

posterior loop ; hinge with one or two pseudocardinals and

one lateral in the right valve, and two pseudocardinals and

two laterals in the left ; female shell having a moderate and

gradual inflation in the post-ventral region opposite the mar-

supium. Animal with the inner gills attached nearly or

quite through entire length to the abdominal sac ; marsupium

occupying the hinder part of the outer gills ; ovisacs distinct,

separated by sulci, rounded below, having a fold near their

bases, the whole projecting below the inner gills; mantle

edge doubled and thickened, often swollen behind in a sort of

flap in the female." (Simpson
)

Lampsilis ventricosa Barnes. Plate LXIII, fig. 2.

Unio ventricosus Barnes. Amer. Jour. Sci. and Arts, No. iv, 1832, pi.

XXXII.

Unto occidens Lea. Trans. Amer. Phil. Soc, III, 1829, p. 435, pi. X,

fig. 16.

Unio subovatus Lea. Trans. Amer. Phil. Soc, IV, 1831, p. 118, pi.

xvm, fig. 46.

Unio canadensis Lea. Proc. Acad. Nat. Sci. Phila., I, 1857, p. 85.

Shell large, of moderate thickness, subelliptical in females,

elliptical in males ; females much inflated, males less so.

Anterior margin decidedly rounded ; ventral margin nearly

straight in female, bowed in male; posterior margin often

slightly emarginate in the female, roundly pointed in the

male ; dorsal margin somewhat curved or straight. Umboi-
dal ratio approximately one-third. Umbones large and full,

marked with a few coarse ridges. Anterior umboidal slope

rounded short
;
posterior slope long and flat in males, rather

short and high in females. Shell generally smooth except

in old specimens
; lines of growth dark, continuous, imbri-

cated. Epidermis from straw-yellow to dark brown, with a

few posteriorly placed dark-green rays in some specimens.

Ligament short, stout, black.

Interior : Pseudocardinals high, serrate, directed anteriorly,



Length.

75
108
145
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Call has suggested (5) , the difference between the two forms

is probably dependent directly on individual habitat.

The sexual dimorphism is particularly striking, the in-

flated and sometimes posteriorly truncated females being

readily distinguished from the longer and more flattened

males. The decided variation in the color of the epidermis

and the number and prominence of the lines of growth bear

no relation to the sex. There is some variation in the thick-

ness of the shell.

Lampsilis luteola Lamarck. Plate LXIV, fig. 2.

Unio luteola Lamarck. An. sans Vert., VI, 1819, p. 79.

Shell large, of variable thickness, subelliptical, males

slightly inflated, females decidedly so. Anterior margin

rounded ; ventral margin straight, often slightly bowed, much
produced posteriorly in the female

;
posterior margin bluntly

rounded in the male and obtusely angulate in the female ; dorsal

margin almost straight and meeting the posterior at an angle

of from 145 to 150 degrees. Umboidal ratio from 0.15 to

0.25. Umbones prominent, somewhat inflated, marked by

from eight to sixteen sharp undulate ridges. Epidermis

smooth or rough, according to station, lines of growth promi-

nent and continuous, color variable, generally straw yellow,

sometimes rayed over the posterior portion of disk with bands

of sage-green of variable thickness and frequency. Ligament

stout, long, deep brown.

Interior: Pseudocardinals high, lamellar or columnar ser-

rate, directed anteriorly, two in the left valve and one (and

sometimes two) in the right. Laterals of moderate length,

thin, highest posteriorly, slightly curved. Anterior adductor

cicatrix large, well impressed, variable as to shape, but

much longer than wide, retractor cicatrix large and well im-

pressed. Posterior scars large, lightly impressed, often fused.

Dorsal scars small, pits scattered over the cavity of the um-
bones. Pallial line well impressed anteriorly and well marked

posteriorly. Cavity of beaks shallow, of shell rather large.

Nacre white, sometimes slightly iridescent posteriorly.
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Umbones rather flattened. Anterior and lateral slopes flat-

tened and rounded
;
posterior slope very slightly excavated

and marked with two radial lines. Epidermis smooth and

generally shining, olive-brown. Ligament long and rather

thick.

Interior : Pseudocardinals small, serrate, rather bluntly

pointed, single in the right and double in the left valve.

Laterals long, slightly curved, lamellar. Interdentum long,

narrow, rounded. Anterior adductor cicatrix well impressed,

large, much longer than wide
;

posterior scars large, very

lightly impressed, confluent. Dorsal cicatrices on the lower

surface of the interdentum. Pallial line well impressed in its

anterior one-half and crenulate. Cavity of the beaks deep,

of the shell moderately deep. Nacre white, decidedly irides-

cent posteriorly.
Dorsal pos-

Length. Height. Breadth. Um. ra. teriorangle.

110 0.50 39 0.20 146° cT (432.1)

L. pcnvellii is a southern form, found from Guadalupe river,

Texas, to the rivers of southern Kansas. It has been found

in Spring river at Baxter Springs (Call) , and a single male

specimen was among a lot of material received by the author

from Doctor Newlon and collected from the Neosho river at

Oswego. Call (5) mentions that his specimen bears broad

brownish rays over the dorsal slope. My specimen is too de-

corticated in this region to show this character, if present.

Lea states that the shell is eradiate. Poivellii can be distin-

guished from L. luteola, its nearest ally in local waters, by

the smaller and less pointed pseudocardinals and the thin-

ner, squarer and less inflated shell.

Lampsilis ligamentina Lamarck. Plate LXV, fig. 2.

Unio ligamentina Lamarck. An. sans Vert., VI, 1819, p. 72.

Shell large, moderately thick— quite thick anteriorly—wide,

elliptical, slightly compressed. Anterior margin rounded
;

ventral margin more or less bowed
;
posterior margin roundly

triangulate ; dorsal margin slightly curved. Umbones slightly

inflated and marked with from five to ten fine undulated ridges.

Anterior umboidal slope rather sharply rounded, umboidal

ridge prominent and obtusely angled. Epidermis marked



290 KANSAS UNIVERSITY SCIENCE BULLETIN.

with numerous continuous coarse lines of growth which soon

lose the triangulate character of the posterior margin as they

approach the umbones, and so form one rounded curve pos-

teriorly. Epidermis dark straw color in the young speci-

mens and deep brown in the old ; dark green rays of variable

width run from the beaks to the ventral margin in young
specimens and sometimes occur obscurely in old ones. Liga-

ment very large, robust, dark brown.

Interior: Pseudocardinals massive, rather low, rounded

serrate, double in the left and right, the right anterior being

rudimentary. Laterals of variable length, curved, coarse, ser-

rate. Interdentum of very variable length and width. An-

terior adductor cicatrix deep, longer than wide, rough, set

under the anterior pseudocardinal in the left valve
;

pro-

tractor cicatrix longer than wide, quite deep. Posterior scars

large, impressed, confluent. Pallial line impressed anteriorly.

Dorsal muscle scars large and deep, in the cavity of the beaks

or on the lower surface of the interdentum, sometimes on the

base of the anterior pseudocardinals. Cavity of the beaks

moderate, of the shell rather large. Nacre, satin-white to

salmon-pink, the last less common, somewhat iridescent pos-

teriorly.
Length.
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Kansas river system it is uncommon. Cragin has reported

it from Mill creek, AVabaunsee county, and it is occasionally

found in the Wakarusa river. In the Marais des Cygnes and

the eastern and southern rivers it is quite common, in fact,

one of the most abundant shells in the latter. It has not been

reported from the Arkansas river. The variety is confined

to the eastern rivers of the southern drainage, where it is

often more abundant than the true species.

Lampsilis higginsii Lea. Not figured.

Unio higginsii Lea, Proc. Acad. Nat. Sci. Phila., IX, 1857, p. 84.

"Shell thin, oblique, ventricose, very much unequilateral,

rounded anteriorly, hinge fairly heavy ; beaks very prominent,

full, incurved ; epidermis olive-green, polished, very much
rayed ; cardinal teeth large, heavy, erect, crenulate, double in

either valve ; laterals fairly long, moderately heavy, almost

straight; nacre either white or tingedwith salmon color."

(Lea.)

L. higginsii ranges from Ohio west to Iowa, and thence to

Kansas, according to Simpson. A specimen of this species

from the Blue river is in the National Museum (Dall). The
description given above is a translation of the Latin one pub-

lished by Lea in the proceedings of the Philadelphia Academy
of Science for 1857.

Lampsilis anodontoides Lea. Plate LXIV, fig. 1.

Unio anodontoides Lea. Trans. Amer. Phil. Soc, iv, 1834, p. 81, pi.

vm, fig. 11.

Shell of moderate size, fairly solid, oblong anterior margin
shortly rounded

; ventral margin slightly curved, somewhat
produced in females

;
posterior margin roundly pointed in

males, blunt in females
; dorsal margin straight or slightly

curved and joining the posterior at an angle of from 150 to

160 degrees. Umboidal ratio, 0.20. Umbones prominent,

and marked with from eight to ten slightly double-looped

ridges. Anterior umboidal slope quite abruptly rounded

;

lateral slope rounded and marked by a broad and exceedingly

shallow furrow, ventrally in females. Posterior umboidal
ridge well marked

;
posterior slope very abrupt in old speci-

mens, and often slightly excavated. Epidermis, from pale
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straw to rich yellow, radiate rather obscurely in the young

;

the rays hardly visible in old specimens. Epidermis smooth
and shining in the young, roughened with dark, continuous

lines of growth in old shells
;
posterior slope much roughened.

Ligament long, rather thick, dark brown.

Interior : Pseudocardinals double in the left, and single, with

sometimes an auxiliary; in the right, erect, thin, plate-like,

slightly serrate at their tips. Laterals long, thin, straight,

or nearly so. Anterior large, moderately impressed, elongate,

fan-shaped. Posterior scars lightly impressed, confluent,

rather large. Dorsal scars irregular as to numbers and posi-

tion in umboidal cavity. Pallial line impressed for anterior

third or fourth. Cavity of beaks slight, of the shell consider-

able. Nacre pearly white, often pink, in the central cavity,

quite iridescent.

(.:s.n

(122.1)

(66.1)

(4.1)

(69.1)



SCAMMON : THE UNIONISE OF KANSAS, PART I. 293

fouud associated with vertebrate remains of Pleistocene

fauna.

Anodontoides is quite constant in its characters. The sex-

ual dimorphism, however, is well marked, as in all the higher

members of the genus Lampsilis, by the post-basal swelling

of the female shell. This species is liable to confusion with

L. recta and still more so with L. fallaciosa, to which it is

very closely related. A statement of the principal differences

will be found in the notes on the latter species.

Lampsilis fallaciosa (Smith) Simpson. Plate LXVI, fig. 1.

Lampsilis fallaciosus Smith, Bull. U. S. Fish Com., 1899, p. 291, pi.

Lxxxix; Simpson, Proc. Acad. Nat. Sci. Phila., 1900, p. 74, pi. n,

fig. 5.

Shell of moderate size, rather thin, decidedly elongated.

General outline similar to that of L. anodontoides, but the point

of the posterior margin is placed more dorsally. Umboidal

ratio, 0.18 to 0.24. Umbones low and somewhat flattened,

their sculpture of broad A-shaped lines, very pronounced,

Umboidal slopes similar to L. anodontoides but with a more
rounded umboidal ridge Epidermis smooth and shining, a

clear yellow, with umbones of an ashy tinge, almost always

strikingly rayed with thin bands of grass- or bice-green
;

the rays often fused to make the posterior umboidal slope

solid green. The laterals and pseudocardinals of the same
character of anodontoides but lighter. Nacre almost always

salmon tinted in the shell cavity of the male but generally

white in the female, iridescent.
Dorso-ven-

Length. Weight. Breadth. Um. ra. tral angle.

88 38 30 0.22+ 162°
79 33 28 .23- 160°
81 37 30 .19 155°

This species is found in the upper Mississippi drainage

south to Tennessee and Arkansas. There is no doubt that it

is also to be found in the other drainage basins of the state,

although I have seen specimens of it only from the Kansas
drainage. As Call's anodontoides includes both anodontoides

and fallaciosa, the later species having been established quite

recently, it is impossible to tell anything about the respective

range of the two species from his list.

S—Ball., Vol. Ill, No. 9.

&
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Fallaciosa stands very close to anodontoides, and may yet

be regarded as a variety of that form. The latter is a heavier,

coarser shell, with a more pronounced umboidal ridge, less

umboidal sculpture, and a duller color than falfacioxa.

The relation of the height to the length of the shell of

anodontoide* in a series of Kansas shells was 1: 1.95; the

similar relation in fallaciosa was 1 : 2.30. The shell of the

latter is much more brilliantly rayed and the female is more

produced. Simpson states there is a horny raised ridge on

the inside of the mantle behind which is not present in speci-

mens of anodontoides.

Lampsilis recta Lamarck. Plate LXVI, fig. 2.

Unio recta Lamarck. An. sans Vert., vi, 1819, p. 74.

Shell large, thick, thickest anterior to the umbones, elon-

gate, moderately compressed, females produced posteriorly.

Anterior margin nearly circular ; ventral very slightly bowed,

much produced in females
;
posterior margin pointed at an

extremely variable angle ; dorsal margin slightly curved and

meeting the posterior at an approximate angle of 160 degree3.

Umboidal ratio, from 0.16 to 0.22. Umbones small and full,

marked with fine concentric ridges. Anterior and lateral

slopes rounded. Umboidal ridge prominent and continuously

rounded. Posterior umboidal slope narrow and abrupt.

Epidermis smooth and shiny, very dark brown to blaek in

adult shells
;
young shells marked with wide olive-green ravs

over the entire shell; old shells eradiate. Lines of growth

numerous, rounded, continuous. Ligament long, stout, dark

brown.

Interior: Pseudocardinals, high, erect, columnar or high

pyramidal except for the left posterior, which is often plate-

like, serrate, double in the left and sometimes in the right, the

anterior right when developed sharp and spine-like, the pos-

terior right large; laterals long, high, straight or slightly

curved ; anterior adductor cicatrix of moderate size and ex-

cavation, narrow, fan-shaped, sometimes set slightly under the

anterior left pseudocardinal ; retractor cicatrix, large and

semicircular in outline. Posterior cicatrices of moderate size,

lightly impressed, much longer than wide, confluent. Pal-
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Hal line impressed the anterior half. Dorsal cicatrices a long,

narrow pit on the inner surface of the interdentum, often

with auxiliary pits in the cavity of the umbones. Nacre

variable, white, salmon-pink, rarely purple.
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gin rather squarely rounded ; ventral margin gently bowed,

slightly emarginate and produced in females; posterior mar-

gin bluntly pointed, decidedly dorsally in female, sharply

pointed in male; dorsal margin straight, very slightly ob-

lique, meeting the posterior at an angle of from 150 to 165

degrees. Umboidal ratio, near 0.20. Umbones rather low,

directed slightly forward, and heavily marked with a series

of broad, slightly curved A-shaped ridges, eight to ten in

number. Epidermis marked with numerous fine coutiuuous

lines of growth, from light brown to dark, rusty brown, the

lighter specimens rayed posteriorly with broad bauds of green.

Ligament light brown, rather long, thin

.

Interior : Pseudocardinals double in the left, single and

sometimes double in the right valve, variable, generally thin

and lamellar, but occasionally pyramidal ; erect, finely ser-

rate, left anterior generally twice as long as the left posterior

and sot on a diagonal parallel to it. Lateral teeth long, thin,

slightly curved. Anterior adductor cicatrix well excavated,

much longer than wide ; retractor cicatrix large and well im-

pressed. Posterior cicatrices variable, large, lightly im-

pressed, confluent. Dorsal muscle scars from one to six,

variable in position. Pallial line faint posteriorly but well

marked anteriorly. Cavity of beaks shallow, of the shell

rather large. Nacre white with considerable iridescence.
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posterior margin will render this an easily identified species.

It is interesting to note that Lea, in 1868, described a form

of this species from the Kansas river as Unio topekaensis

.

Lampsilis ellipsiformis Conrad. Plate LXV, fig. 1.

Unio ellipsiformis Conrad, Monog., vm, 1836, p. 60, pi. XXXIV, fig. 1.

Unio spatulatus Lea, Proc. Amer. Phil. Soc, IV, 1845, p. 164.

Shell small, subsolid elliptical, slightly inflated. Anterior

margin fully rounded ; ventral margin slightly bowed
;
pos-

terior margin roundly pointed ; dorsal margin curved, curving

into the dorsal posterior margin. Umboidal ratio, about

0.30. Umbones flattened and ornamented with several

coarse, slightly doubly looped ridges. Umboidal slopes flatly

rounded, posterior umboidal ridge not sharply marked. Epi-

dermis smooth and shining, yellow with numerous well-

marked dark green rays of variable width, wavy posteriorly.

Lines of growth coarse, dark, and continuous. Ligament

stout and elongate.

Interior : Pseudocardinals ragged, erect, bluntly pointed,

double in both valves ; teeth of equal size in the left valve,

anterior tooth the smaller in the right valve. Laterals short

and fairly curved. Interdentum of moderate length, narrow,

and rounded. Anterior adductor cicatrix well excavated, of

moderate size, semiellipsoid in outline
;
posterior scars well

impressed, large, fused. Dorsal muscle scars few in number,

large, placed on the cavity of the beaks. Pallial line distinct

for the anterior two-thirds. Cavity of the shell small, of the

beaks very slight. Nacre white, silvery posteriorly.

Length.
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Lampsilis parva Barnes. Plate LXVII, fig. 3.

Unio parvus Barnes, Araer. Jour. Sci. and Arts., VI, 1823, pi. xm,
fig. 18.

Shell small, elliptical, thin, inflated. Anterior margin
rounded ; ventral margin gently bowed

;
posterior margin

rounded ; dorsal margin straight, meeting the posterior at an

angle of from 140 to 150 degrees. Umbones placed well for-

ward, large and a little inflated, ornamented with five or

six coarse concentric ridges. Anterior umboidal slope well

rounded, posterior slope less so. Epidermis smooth, gener-

ally dull and cloth-like, eradiate, hair brown, with some-

times a greenish cast marginally ; umbones often of a lighter

shade. Lines of growth numerous, continuous, fine, often

darker in color.

Interior: Pseudocardinals double in the left valve and
single or double in the right, fine, triangular, erect, the an-

terior right, when present, small and feeble. Laterals long,

straight, thin. Anterior adductor scar well impressed, longer

than wide. Posterior cicatrices large, lightly outlined, con-

fluent. Pallial line impressed anteriorly. Dorsal scars few

and placed in the cavity of the umbones. Lines of growth
show on the inside of the shell as concentric rounded ridges.

Cavity of beaks moderately large, of shell large. Nacre white,

iridescent.
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ally of this form, tezasensis, probably will be found in the

southern rivers of the state. It is to be distinguished from

parva by the more pointed posterior margin.

Lampsilis alata Say. Plate LXVIII.

Unio alatus Say, Nich. Encyc, II, 1816, pi. IV, fig. 2.

Shell large, subsolid, alate, slightly inflated. Anterior

margin rather pointedly rounded ; ventral margin straight,

slightly bowed
;
posterior margin straight centrally, rounded

at the ends, set at a variable angle with the posterior margin
;

the upper end of the posterior margin on a level with the urn-

bones. Wing generally high and thin, triangular in outline.

Umboidal ratio very variable. Umbones depressed, orna-

mented with one or two minute concentric ridges. Umboidal

slopes flatly rounded. Epidermis smooth but with numerous

growth lines, which become imbricated and broken into two

or three shallow waves at the base of the wing. Color vari-

able, parrot or sage-green, horn color to chestnut brown or

black in old specimens ; obscure rays of dark green are present

in young specimens.

Interior : Pseudocardinals generally thin, erect, serrate,

double in both valves
;
posterior pseudocardinal the larger in

the right valve ; in the left valve both teeth of about equal

size. Lateral teeth short, gradually becoming higher and

thinner, posteriorly straight or very slightly curved. Anterior

muscle scars large, striate, deeply impressed. Posterior

scars large, wider than long, outlined only, confluent. Pallial

line impressed for a short distance anteriorly. Dorsal muscle

scars large and shallow, arranged in a diagonal row across the

urabone cavity. Cavity of umbones and shell shallow in

males, deep in females. Nacre purple, mauve, salmon-pink.
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which it is most common, the shell has been reported as far

west as the Solomon river. It is sometimes found in the

Marais des Cygnes, at Melvern, and from there east. It is

reported only from the Neosho river and its tributary. Fall

river (Popenoe), in the southern drainage. Here it is re-

placed in the main by L. purpwrata, which is better fitted to

survive the conditions present there. Its habitat is muddy
river-beds, in deep water—generally confined to the larger

streams.

When in good condition this is one of our most beautiful

luios. The variation is confined principally to the color of

the epidermis and the nacre. This has been covered in the

description above. Alata may be confused with two other

forms— /-. purpurata and hrvisxi ma. From jiurpiirata it ma.y

be separated in well-preserved specimens by its high wing,

but in old specimens this is often almost gone. It is, how-

ever, a lighter shell, less swollen, and almost square behind,

while purpurata is rounded. The pseudocardinals are lighter

in alata. La vissima is much thinner and more rounded than

alata, and the pseudocardinals in the former are reduced to

a thin erect plate in each valve.

Lampsilis purpurata Lamarck. Not figured.

Unio purpurata Lamarck, An. sans Vert., vi, 1819, p. 71.

Unio ater Lea, Trans. Amer. Phil. Soc, in, 1830, p. 42G, pi. vn, fig. 9.

Shell large, fairly thick, particularly anteriorly and outside

of the pallia! line, elliptical slightly alate ; females inflated,

males less so. Anterior margin projecting and decidedly

rounded; ventral margin straight, showing a very slight

tendency to become emarginate centrally
;
posterior margin

rounded, but tending to become biangulate dorsally ; dorsal

margin a low, thick wing. Umboidal ratio, 0.15 to 0.30. Fm-
bones large, swollen, rounded, marked in young specimens

with a series of five or six v -shaped ridges. Umboidal slopes

all fully curved, lateral showing a very faint furrow veu-

trally ; on the posterior slope are two more or less distinct

raised lines running from umbone to posterior margin. Epi-

dermis smooth and shiny over and below the umbones, but

roughened by the imbrications of the lines of growth margin-
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ally. Lines of growth fairly continuous. Epidermis dark

brown to black, eradiate in old specimens, obscurely marked
with wide, dark green rays in young. Ligament long, light

brown, stout.

Interior : Pseudocardinals double in both valves, rather

high, very ragged, pyramidal, sometimes directed anteriorly.

Laterals of moderate length, thick, high, slightly serrate, a

little bowed. Anterior adductor cicatrix ray deeply im-

pressed, large. Posterior cicatrices large, moderately im-

pressed, wider than long, confluent. Pallial line impressed

for the first two-thirds of its length. Dorsal cicatrices large,

situated in the cavity of the umbones, variable as to number
and arrangement. Cavity of umbones moderate, of shell

rather deep, particularly in female. Nacre a light pinkish

purple, shiny and iridescent posteriorly.

enpth.
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Lampsilis gracilis Barnes. Plate LXVII, fig. 4.

Unto gracilis Barnes, Amer. Jour, of Sci. and Arts, vi, 1823, p. 472.

Shell large, thin, widely elliptical, not inflated, alate, and

sometimes bialate. Anterior margin projecting and rounded
;

ventral margin gently and evenly bowed
;
posterior margin

rounded. Posterior margin winged in young specimens but

generally about straight in old ones ; anterior wing small and

never present in old specimens. Umboidal ratio variable,

• >.15 to 0.25. Umbones low and compressed, bearing several

coarse, doubly looped ridges, but often worn smooth. Um-
boidal slopes flatly rounded, the posterior slightly excavated.

Epidermis smooth and shiny or dull and cloth-like ; color

dark straw yellow, marked posteriorly with thin bands of

dark green ; where cloth-like, dull gray. Lines of growtli

numerous, continuous, crowded and imbricated posteriorly.

Ligament long, fairly stout, dark brown.

Interior : Pseudocardinals weak, degenerate, thin and plate-

like, single in each valve, sometimes mere nodules; laterals

weak, short, thin, rather curved. Anterior adductor cicatrix

lightly impressed, much longer than wide; anterior pro-

tractor cicatrix very wide and short, lightly impressed.

Posterior cicatrices large, very slightly marked, confluent,

wider than long. Pallial line slightly impressed anteriorly.

Dorsal cicatrices prominent, about seven in number, ar-

ranged diagonally across the umbones. Cavity of the beaks

slight, of the shell moderate. Nacre rose or salmon-pink

umboidally, shading off into pearl ; iridescent over greater part

of the shell :

mffth.
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the Kansas river near Lawrence. Its habitat is mud and

sand-bars, in deep water with little current.

The peculiar bialate character of this shell is lost in old speci-

mens, but it is very striking in young specimens from favored

localities. The most variable character is the degenerate

pseudocardiuals, which may be thin, erect, and knife-like, or

else absent but for two pearly nodules. The only species with

which this one may be confused is L. Istvissima. Ln vissima,

however, is much thiner, has a darker nacre and epidermis,

and the pseudocardinals are higher and directed obliquely.

Lampsilis laavissima Lea. Not figured.

Symphynota Ixvissima Lea, Trans. Amer. Phil. Soc, ill, 1830, p. 444,

pi. XIII, fig. 23.

Shell large, fragile, bialate, rather compressed, broad oval

in outline. Anterior margin below the wing strongly curved
;

ventral margin strongly bowed
;
posterior margin rounded.

Posterior wing high, thin, triangular; anterior wing low,

triangular. Umboidal ratio, 0.25 to 0.35. Umbones low,

pointed, marked with one or two fine concentric ridges, light

gray in color. Anterior umboidal slope almost flat ; other

slopes quite flatly rounded. Epidermis smooth and shining,

varying in color from gray horn to greenish yellow
;
young

specimens almost covered with fine rays. Lines of growth

fine, continuous, imbricated posteriorly, and in old specimens

marginally, often indicated only by darker color across the

disk.

Interior: Pseudocardinals thin, plate-like, rather high,

triangular in elevation, set obliquely, single in the left and

double in the right valve, the dorsal right being very minute.

Laterals of moderate length, slightly curved, high, very thin.

Anterior adductor cicatrix large, longer than wide, marked.

Protractor cicatrix large, faint. Posterior scars large, very

faint, confluent. Pallial line faint. Dorsal muscle scars

large, faint, ill defined, arranged in a diagonal row across

the cavity of the umbone. Lines of growth show plainly

as rounded ridges on the inside of the shell. Nacre salmon

to purple-pink and very iridescent.
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LeDgth.
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posterior scars faint and fused. Pallial line hardly outlined.

Cavity of the shell slight; of the beaks, hardly present.

Nacre bluish white, iridescent.

L. leptodon inhabits the streams of the northern Mississippi

drainage and also occurs in Manitoba (Simpson). It has

been found in Kansas only in the Neosho river (Call ) . It is

the most delicate member of the genus and its outward form

may confuse it with the anodons but laterals and pseudo-

cardinals are present.

Genus OBOVARIA Rafinesque, 1819.

"Shell short, oval, rounded or retuse, solid inflated, thick

in front, thinner behind, with high beaks, which are sculp-

tured with very faint, irregular, often broken, and slightly

nodulous ridge, which shows a tendency to fall into two

loops, the posterior often open behind ; epidermis dull,

brownish, silky or cloth-like, rarely rayed, rays indistinct;

female shell but slightly inflated in the post-basal region,

commonly having a shallow furrow or flattened area at the

posterior end
;
pseudocardinals solid, stumpy ; laterals short,

club-shaped ; anterior and posterior cicatrices deep and dis-

tinct ; nacre bluish white or purple.

"Animal with very short gills, the inner united to the ab-

dominal sac throughout, marsupium projecting far below the

rest of the branchire and occupying the posterior portion of

the outer gills, dolabriform or kidney-shaped ; mantle with

a wide, thickened, double-edged border, the inner edge

of which is often slightly toothed at its post-basal part."

( Simpson.)

Obovaria ellipsis Lea. Plate LXIX, fig. 2.

Unvo ellipsis Lea, Trans. Amer. Phil. Soc, in, 1828, p. 268, pi. iv,

fig. 4.

Unio pearlii Lea, Proc. Acad. Nat. Sci. Phila., I, 1874, p. 191.

Shell of moderate size, short, oval, quite heavy, particularly

anteriorly, somewhat inflated. Anterior margin rounded
;

ventral margin decidedly bowed
;
posterior margin rounded

or roundly pointed dorsally ; dorsal margin rather curved,

and meeting the posterior at a quite variable angle of from

130 to 160 degrees. Umboidal ratio generally small but very
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variable ; umbones full and swollen, decurved and ornamented

with about seven slightly double-looped ridges. Anterior

umboidal slope abruptly rounded
;
posterior slope gradually

rounded but flattened somewhat near the posterior margin in

the female. Epidermis smooth, often cloth-like, with occa-

sional dark continuous lines of growth, in color from dark

horn to honey-brown
;
young specimens a sage-green and

marked with numerous narrow rays of dull green, which are

often obscurely present in the adult shell. Ligament rather

long, stout, chestnut brown.

Interior: Pseudocardinals heavy, very variable, generally

high, erect, columnar or pyramidal, the posterior left often

long and lamellar, double in the left and single in the right

valve. Laterals of varying length and curvature, coarse and

high. Anterior adductor cicatrix of moderate size, deeply

excavated, set in front of the pseudocardinals. Posterior scars

of moderate size, well impressed, often confluent. Pallia! line

generally impressed its entire length. Dorsal cicatrices

numerous round pits in the cavity of the umbones. Cavity

of beaks and shell moderate. Nacre white, slightly iridescent

posteriorly.
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The outline and the umboidal ratio of ellipsis are somewhat

variable but otherwise it is an extremely constant species.

The relation of the height to the length in adult shells aver-

ages about as 1 to li and there is very little departure from

this mean except in young shells, which vary somewhat. The
longest shells are males, but the males as a class are no longer

than females.

Genus PLAGIOLA ( Rafinesque, 1819) Agassiz.

"Shell triangular ovate, somewhat inflated, solid, with a

distinct and often sharp posterior ridge ; surface concentric-

ally sculptured ; umboidal area somewhat flattened
;
peaks

high, sculptured with delicate, parallel, doubly looped ridges,

the anterior rounded, the posterior angular
;
pseudocardinals

ragged; laterals club-shaped, straight or slightly curved;

cavity of the beaks moderate, often somewhat compressed;

nacre silvery ; female shells more or less inflated at the post-

basal region.

"Animal with outer gills narrow in front, wide behind
;

inner gills wide in front, posteriorly free or united to the

abdominal sac ; marsupium occupying the posterior part of

the outer gills, but not extending quite to the hinder end,

consisting of well-marked ovisacs which are rounded below
;

a distinct sulcus extends the whole length of the kidney-

shaped marsupium at the inside and outside at some distance

above its base ; mantle edge thickened and somewhat doubled,

in some cases toothed or fringed below." (Simpson.)

Plagiola securis Lea. Plate LXIX, fig. 1.

Unio securis Lea, Trans. Amer. Phil. Soc, in, 1829, p. 437, pi. XI,

fig. 17.

Unio lineolatiis Conrad, New Fresh-water Shells, 1834, p. 70.

Shell of moderate size, thick, thickest dorso-anteriorlv,

roundly triangular in outline, much compressed, particu-

larly in the umboidal region. Anterior margin flatly

rounded; ventral margin gently bowed; posterior and dorsal

margin one gentle and continuous curve. Umboidal ratio,

approximately 0.19. Umbones much flattened, pointed, in-

curved. Anterior umboidal slope flatly rounded ; lateral

slope almost flat
;
umboidal ridge sharp and continuous

;
pos-
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terior slope sharply truncated, often at right angles to the

lateral slope dorsally. Shell concentrically sculptured with

smooth, continuous ridges, which are much crowded on the

posterior slope. Epidermis from horn color to deep chestnut

brown, and more or less marked with a series of curved rays,

rays, which are made up of a series of widely separated dark

dots. Ligament short, thick, dark brown.

Interior : Pseudocardiuals double in the left and single in

right valve, erect, large, pyramidal, coarsely serrate. Lat-

erals of moderate length, curved or almost straight, oblique,

heavy, tending to be double in both valves. Interdentum

large and smooth, but cut away back of the right pseudo-

cardinal. Muscle cicatrices of moderate size, the two adduc-

tor scars of about equal size and excavation. Pallia] line

well impressed, often its entire length. Dorsal cicatrices a

line of pits in the wall of the umbone cavity. Cavity of the

umbones moderately large, of the shell slight, that of the

female greater than that of the male shell. Nacre milk white,

very slightly iridescent posteriorly.

Length.
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pressed shell, with a comparatively weak musculature. A
comparison of forms from these two different habitats in the

same stream are given below :
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pointed, ragged, double in the left and single in the right

valve. Laterals rather long, thin, curved. Anterior adductor

cicatrix an elongated quadrant, well impressed dorso-poste-

riorly
;
posterior cicatrices large, lightly impressed, confluent.

Dorsal scars rather large pits in the cavity of the umbones.

Pallial line well impressed anteriorly. Cavity of beaks and

of the shell considerable. Nacre white, quite iridescent.
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neither compressed nor inflated. Anterior margin variably

curved ; ventral margin decidedly bowed
;
posterior margin

roundly or sharply pointed ; dorsal margin straight, slightly

oblique, and meeting the upper part of the posterior margin

at an angle of 150 degrees. Umboidal ratio, 0.30. Dm-
bones rather full, not high, curved inward and downward,

with numerous fine concentric ridges, which are some-

times double-looped. Anterior umboidal slope rather flatly

rounded
;
posterior slope sharp near the umbones, but rounded

ventrally, slightly excavated. Epidermis smooth, some-

times shiny, marked with numerous fine, fairly continuous

lines of growth, in color variable ; type A, dirty brown with

a greenish cast, marked with numerous dark rays more or

less green, conspicuous; type B, light horn, with brown

rays made up of V-shaped dashes of dark color directed

ventrally ; all variations occur between these two ; color over

umbones generally a lighter shade. Ligament short, thick,

dark brown.

Interior : Pseudocardinals double in the left and single in

the right valve, high, thin, pointed, the left posterior de-

cidedly curved dorsally. Laterals straight, long, directed

ventrally, the dorsal lateral in the left valve often degen-

erate. Anterior adductor cicatrix much longer than wide,

well excavated dorsally
;
posterior cicatrices small, lightly

rarely confluent. Pallial line slightly impressed anteriorly.

Dorsal muscle scars often large, in the cavity of the beaks.

Cavity of beaks deep, of shell moderate. Nacre white, irides-

cent posteriorly.

Dorsal
Length. Height. Breadth. Um. ra. posterior

angle.

63 33 22 0.28 144° 9 (400.1)
L.l)45 22 18 .30 155° c? (401.

52 30 21.5 .30 150° cf (400.
38 25 15 .32 157° 9 (402.

P. donaciformis ranges from Michigan south to the Ala-

bama river and to Trinity river, Texas. It is common to all

the Kansas drainage systems and abundant in all of them.

It does not frequent the smaller streams but seems to be con-

fined to the sandy and muddy beds of rivers. Formerly it

was quite common in the eastern portion of the Kansas river.
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As a rule there is little variability in cither the outline or

inflation of this species, but the coloration of the epidermis is

subject to great variations. The ground shade may be either

light straw, brown, olive-gray, or almost black. The rays

when present may be either solid or made up of numerous

small V-shaped dark spots, which have given to this form the

name of Unio zig-zag. All gradations may be found between

these difl'erent types.

Genus TRITOGONIA Agassiz, 1852.

"Shell solid, elongate rhomboid, having a strong irregular

posterior ridge, obliquely truncated behind in the male ; in

the female this region is somewhat compressed and rounded
;

base incurved ; whole surface except rounded wing of the

females covered with pustules; beaks low, incurved, and

turned forward over the well-developed lunule, which is

elongate and filled with epidermal matter; beak sculpture

strong, consisting of irregular subparallel ridges which are

curved up behind, and fine radiating ridges in front and

behind this
;
epidermis dark olive ; hinge plate rather narrow,

pseudocardinals strong, ragged
;
laterals long and straight,

near to the pseudocardinals ; adductor scars shallow ; cavity

of the beaks rather deep and compressed; female shell more
compressed than that of the male.

"Animal with inner gills much larger than the outer,

generally free for the most part from the abdominal sac;

palpi enormous, elongate, united to each other behind, and

to the mantle a part of their length ; mantle thin, with a

thickened, dark double border, the inner edge often toothed

throughout, the base much thickened at the posterior end

and folded at the branchial opening ; branchial opening large,

with numerous crowded papillae; anal opening smooth or

with only fine dentations; superanal opening long, closed

below ; in the female there is a thickened flap of the mantle

which fills the circular posterior expansion of the shell, and

which has a smaller Hap inside ; foot and abdominal sac

large, the latter winged in front."
i
Simpson.)
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Tritogonia tuberculata Barnes. Plate LXX, fig. 4.

Unw tuberculatus Barnes, Amer. Jour. Sci. and Arts, VI, 1823, p.

125, pi. vil, figs. 8a, 86.

Unio verricosus Say, Amer. Conch., VI, 1834.

Shell large, solid, elongate, and irregularly trapezoidal.

Anterior margin and front third of the ventral margin a gen-

tle curve, middle third of the ventral margin incurved, pos-

terior third of the ventral margin straight or curved somewhat

upward; posterior margin somewhat oblique and rounded,

straight in males and greatly produced in females ; dorsal

margin straight or slightly curved and meeting posterior

margin at a variable a.ngle. Umboidal ratio variable, from

0.15 to 0.25 Umbones sharp, low, incurved, marked with

a number of acute tubercles, which posteriorly form fine

lines in some cases. Anterior umboidal slope flatly rounded,

lateral slope slightly excavated, both thickly studded with

small, low tubercles, which often arrange themselves into

diagonal rows. Posterior umboidal ridge very prominent,

slightly curved posteriorly ; in the males numerous side

ridges are given off which run to the posterior margin ; this

character not well developed in females
;
posterior slope of

male short and truncate, of female developed ventrally into

a long, smooth wing. Epidermis from rusty chestnut brown

to dark horn color, with sometimes a greenish tinge. Lines

of growth coarse, but not continuous. Ligament long, dark

brown. Lunule large, black.

Interior : Pseudocardinals large, pyramidal, ragged, double

in the left, single and sometimes double in the right. Later-

als long, straight, rather heavy. Anterior adductor cicatrix

deep, and sometimes set slightly under the anterior pseudo-

cardinal ; retractor cicatrix small and well impressed. Pos-

terior scars well marked, of moderate size, fused. Dorsal

cicatrices small. Pallial line impressed and crenulate an-

teriorly. Cavity of beaks deep, of the shell moderate. Nacre

milk-white, iridescent posteriorly.

Length.
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T. tuberculata is found throughout the Mississippi drainage

and in those streams emptying into the Gulf from Alabama
to Texas. Its distribution in Kansas is general. Its reported

western range in the southern drainage is the Little Arkansas

river at Wichita ( Mead) . In the Kansas drainage it has been

found as far west as the Smoky Hill river at Salina. It

doubtless ranges somewhat further westward. The largest

specimens I have seen from Kansas waters were two females

from the latter locality. Their measurements are given in

the table above (215.1 and 215.2).

There seems to be no definite habitat for this species. It

is found in almost all locations except sandy, shifting river-

beds. In the Wakarusa river at Lawrence, where it is a com-

mon species, it is found well rooted in the gravel and shingle

in a swift current, and again buried to the siphons in the thick

black mud, where there is but little current, in company with

Symphynota complanata and Strophitus edentulus. I have found

specimens in Indian creek, in Johnson county, lying on a hard

rock bottom in six inches of rapidly flowing water.

This is one of the easiest species in which to distinguish

the sexes. The males are short, thick, and abruptly truncate

posteriorly ; the females long, slender, and provided with

the posterior wing. There is great variation in the num-
ber and position of the pustules. This is one of the easiest

of Kansas Unios to identify.

MESOGEN.S;.

"Male and female shells alike, short, solid, inflated, em-
bryo occupying a few distinct ovisacs in the center of the

outer gills." (Simpson.)

Genus CYPROGENIA Agassiz, 1852.

"Shell solid, inflated, rounded triangular, sometimes

slightly refuse, generally a little biangulate behind
;
posterior

ridge unusually well developed, especially in the young shell

;

umboidal region flattened parallel with the axis of the shell,

sometimes compressed ; beaks turned inward and forward, the

sculpture very faint, consisting of slightly doubly looped

ridges; sculpture of the shell nodular, radially wrinkled or
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lachrymose ; ligament black and conspicuous ; lunule dis-

tinct and well developed ; epidermis shining, painted with

a delicate dark mottling on a light ground ; hinge plate wide

and flat
;
pseudocardinals heavy, triangular, blunt, ragged

;

laterals short, obliquely striated ; cavity of beaks not deep
;

adductor scars small, well impressed, those at the posterior

round ; nacre bright and silvery.

"Animal with inner gills partly free from the abdominal

sac, rounded below outer gills, smaller marsupium consisting

of from seven to twenty-three very long purple ovisacs pen-

dant from the central base of the outer gills and formed into

a close coil with the ends turned inwardly ; branchial opening

large, with many small papillse ; anal opening smooth."

(Simpson.)

Cyprogenia alberti Conrad. Plate LXXI, fig. 2.

Unio alberti Conrad, Proc. Acad. Nat. Sci. Phila., 1854, p. 295, pi.

xxxvi, fig. 1.

Unio lamarcianus Lea, Trans. Amer. Phil. Soc, X, 1852, p. 236, pi.

XVII, fig. 20.

Unio popenoi Call, Bull. Washb. Coll., I, 1885, p. 48, pi. II.

Shell moderately large, very roundly triangular, com-

pressed, solid, thickest anteriorly. Anterior margin irregu-

larly rounded
;
posterior margin gently curved, emarginate

posteriorly ; posterior margin short, slightly emarginate

centrally ; dorsal margin long, oblique, curved. Umboidal
ratio. 0.20 to 0.40. Umbones triangular, flat but fairly high,

pointed, plainly marked with the high but rounded umboidal

ridge, directed slightly forward. Anterior umboidal slope

fully rounded, lateral slope bearing a shallow but distinct

furrow; posterior umboidal ridge high, distinct, spreading

out ventrally and rounded on both sides
; posterior slope

slightly excavated ; the umboidal third of the shell much
compressed. Shell sculpture consisting of several rounded,

concentric ridges toward the center of the disk and a series of

fine diagonal furrows above them in the lateral furrow. Epi-

dermis straw yellow with wide, dark rays of green, which

are curved forward, the spaces between the rays dotted with

minute triangular dots of green, which arrange themselves

at times into fine lines. Ligament long, thin, dark brown.



Length.
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other, and a well-developed posterior ridge, the space be-

tween the ridge and the knobs somewhat excavated
;
posterior

slope and sometimes the whole shell more or less corrugately

sculptured; beaks prominent, incurved, and pointed slightly

forward towards a tolerably well-developed lunule ; beak

sculpture strong, consisting of four or five heavy, parallel

ridges, which fall low in front but are curved up behind
;

epidermis smooth, generally shining, painted with numerous
delicate, wavy, darker, broken rays

; pseudocardinals strong,

direct, and ragged ; laterals short, nearly straight ; anterior

muscle scars small, sides of the pit smooth, bottom ragged
;

front part of shell very solid, suddenly becoming rather thin

just behind the knobs; male and female shells essentially

alike.

'Animal with small branchipe, rounded below, inner the

larger, free from the abdominal sac in part ; marsupium of a

few distinctly marked ovisacs (4 to 7), occupying a position

just behind the center of the outer gills, projecting far below

the rest of the branchise, their bases rounded ; mantle cut

away at the thinner portion of the shell ; anal opening smooth
or having only minute crenulations." (Simpson.)

Obliquaria reflexa Rafinesque. Plate LXXI, fig. 1.

Obliquaria reflexa Rafinesque, Ann. Gen. Sci. Phys., 1820, p. 306.

Unio cornutus Barnes, Amer. Jour. Sci. and Arts, VI, 1823, p. 122, pi.

iv, figs. 5, 5a, 56, 5c.

Shell rather small, inflated, thick anteriorly, of only mod-
erate thickness posteriorly, outline variable, wide or narrow,

ovate, pointed posteriorly. Anterior margin and anterior half

of ventral margin forming a semicircular curve, posterior

position of ventral margin curved or straight, sometimes

slightly emarginate
;
posterior margin short, commonly join-

ing the dorsal margin at an angle of from 130 to 145 degrees

but sometimes forming a common curve with it. Umboidal
ratio, one-fourth to one-third. Umbones large and full, in-

curved, marked with several heavy ridges. Anterior umboi-
dal slope fully rounded

; lateral slope ornamented with a series

(generally four) of large, prominent knobs, which are located

in a slightly curved line and are about twice their diameter

apart, the area between them slightly excavated ; knobs alter-
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nating with each other on the opposite valves
;
posterior to

the knobs a very shallow furrow is generally present. Um-
boidal ridge permanent, continuous, rounded

;
posterior slope

slightly excavated, ornamented with small, obscure, transverse

ridges. Epidermis smooth ; in color brown, color sometimes

arranged in concentric bands of lighter and darker shades,

frequently rayed with obscure, narrow, wavy lines of dark

green. Lines of growth rounded and continuous, often dark

colored. Ligament short, thick, dark brown ; lunule small

but well marked.

Interior : Pseudocardinals large, ragged, pyramidal, double

in the left and single in the right valve, the right tooth sur-

rounded by a trench in which the left pseudocardinals lock.

Laterals low, thick, short, slightly curved. Anterior ad-

ductor cicatrix small, well excavated, long and narrow, the

floor roughened ; posterior scars rather small, well impressed,

distinct. Pallial line impressed for anterior half. Dorsal

cicatrices forming a line on the base of the pseudocardinals.

Cavity of beaks variable, generally small, of the shell small.

Nacre silver white, slightly iridescent posteriorly.

Dorsal pos- Number of
Length. Height. Breadth. Um. ra. terior angle, nodules.

56 50 32 0.30 132° 4-5 (23.1)

48 34.5 28.5 .30 131° 4-4 (34.1)

62 49 36.5 .27+ Curved. 4^ (22.1)
58 45 27.5 .29 144° 4-3 (22.4)
42.5 29 18 .26+ Curved. 3- (326.1)

This species ranges from Michigan south and southwest to

Alabama and central Texas. In Kansas it is found in the

clear-water rivers of the southern drainage and in them is

an occasional but not a common species. Only one specimen

has been found in the Marais des Cygnes drainage. This

was a single valve from the Marais des Cygnes at Ottawa.

Cragin similarly reports a single specimen from the Kansas

drainage, found at Mill creek, in Wabaunsee county. The

favorite habitat is gravel-beds. No species is more distinct

than this one. It can be distinguished from any other Kan-

sas Unio without difficulty by the prominent lateral knobs

alone. There is comparatively little variation.
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PTYCHOGENjE.

"Male and female shells essentially alike; embryos con-

tained in distinct ovisacs with rounded bases, occupying the

entire outer gills, which, when gravid, consist of a series of

folds." (Simpson.)

Genus PTYCHOBRANCHUS Simpson, 1900.

"Shell triangular, solid, sometimes becoming arcuate in

old specimens ; umboidal region rather elevated ; beak sculp-

ture consisting of faint, somewhat broken ridges, which have

a tendency to be doubly looped
;
posterior ridge round but

well developed ; epidermis usually painted with wavy hair-

line rays or broken radiating bars, which show a tendency

to form square spots ; hinge plate rather wide and flat

;

pseudocardinals small, low, triangular, and roughened; lat-

erals club-shaped, remote; cavity of the beaks shallow;

muscle scars rather deep.

"Animal with inner gills free all or part of their length

from the abdominal sac ; marsupium occupying the basal

half of the whole length of the outer gills and hanging in

from six to twenty beautiful folds ; ovisacs distinct, each

ending below in an enlarged, rouuded bulb with a colored

spot in its center; mantle thin, with a dark, thickened bor-

der; branchial opening large, with very minute papillae or

crenulations, sometimes smooth ; anal opening crenulate or

smooth." (Simpson.)

Ptychobranchus phaseolus Hildreth. Plate LXXII, fig. 2.

Unio phaseolus Hildreth, Amer. Jour. Sci. and Arts, xiv, 1828, p. 283.

Unio planulatus Lea, Trans. Amer. Phil Soc, HI, 1830, p. 431, pi. IX,

fig. 13.

Unio camelus Lea, Trans. Amer. Phil. Soc, v, 1834, p. 102, pi. xv,
fig. 45.

Shell of moderate to large size, compressed, elongate ellip-

soid in the outline, very heavy. Anterior margin very decid-

edly rounded ; ventral margin gently bowed or straight
;
pos-

terior margin roundly pointed, the point being directed ven-

trally ; dorsal margin oblique and curved, generally passing

gradually into the posterior margin. Umboidal ratio, about

0.25. Umbones low and compressed, marked with a number
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of very fine undulating ridges. Umboidal slopes flattened

dorsally but decidedly curved marginally. Posterior um-

boidal ridge prominent but rounded. Epidermis light horn

color (often with an olive-green cast) to dark chestnut-brown.

Rays either fine, dark, and wavy, or broad and interrupted.

Lines of growth numerous, coarse, and often imbricated.

Lunule large and elongate. Ligament short and stout.

Interior : Pseudocardinals small, low, serrate, bluntly pyra-

midal, single in the right and double in the left valve. Lat-

erals short, heavy, slightly curved, oblique. Interdentum

quite long, smooth, broad. Anterior adductor cicatrix deeply

pitted, elongate, placed in front of the pseudocardinals. Pos-

terior scars deeply impresssd and distinct, the retractor al-

most hidden, and placed in on the tip of the lateral tooth
;

adductor scar elongate and pointed posteriorly. Dorsal mus-

cle scar large and well impressed on the lower surface of the

interdentum. Pallial line impressed its entire length. Bran-

chial area well impressed, cavity of shell small. Beaks prac-

tically without a cavity. Nacre milk-white, slightly iridescent

posteriorly.

until.
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with P. clintonense (given below) and with Unio gibbosus. The

beak sculpture of the form under discussion consists of nu-

merous fine ridges, while the umbone ridges of U. gibbosus are

few and extremely coarse. However, owing to the peculiarly

soft character of the shell substance, the beaks of phaseolus

are almost always much worn. The epidermis of pliaseolus

is lighter and more cloth-like in texture than that of gibbosus,

and the adult gibbosus is eradiate. The lateral teeth of gibbosus

are longer than those of phaseolus.

Ptychobranchus clintonense Simpson. Not figured.

Ptychobranchus clintonensis Simpson, Proc. Acad. Nat. Sci. Phila.,
'

1900, pt. 1, p. 79, pi. 5, fig. 3.

"Shell elongate, elliptical, sometimes slightly obovate,

feebly biangulate behind, quite solid, beak sculpture not

seen ; epidermis somewhat cloth-like, dirty olive, the hinder

two-thirds of the shell ornamented with delicate, wavy, capil-

lary rays
;
pseudocardinals low, laterals very heavy, remote

;

muscle scars large and well defined ; nacre lurid, with green-

ish-brown blotches. Length, 73; height, 40; breadth, 22."

(Simpson.)

This species is described by Simpson from the Little Red
river near Clinton, Ark. I have a number of specimens from

Spring river at Baxter Springs which will probably fall un-

der this species, but until there is more material in better

condition at hand for identification I list this species for the

state as doubtful. It is quite close to the preceding one.

DIAGEN.&:.

"Male and female shells alike; embryos contained in the

outer gills in short ovisacs, which run crosswise of the bran-

chise, and are discharged entire into the water." (Simpson.)

Genus STROPHITUS Rafinesque, 1820.

"Shell elliptical to rhomboid, inflated, subsolid, pointed

or biangulate behind, with a low posterior ridge which is

sometimes double; beaks full, sculpture consisting of a few

strong concentric ridges which curve sharply upward behind
;

epidermis rayed or rayless, shining; hinge line incurved in

front of the beaks ; teeth rudimentary, a vestigeal, compressed
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tootli in each valve, and sometimes a secondary tooth ; laterals

rarely present ; muscle scars shallow.

"Animal with the marsupium occupying the whole of the

outer gills, consisting of short, horizontal ovisacs, which run

directly across the gills, and are discharged through the

outer wall with the ovules in them ; ovules ten to twenty-rive

in each ovisac and arranged in one or two rows, inner gills

the larger, free in part from the abdominal sac, or wholly

united ; mantle generally bordered behind with square black

spots; branchial opening with numerous papillae; opening

papillose or crenulate." (Simpson, i

Strophitus edentulus Say. Plate LXXII, fig. 1.

Alasmodonta edentula Say, New Harm. Diss., n, No. 22, 1829, p. 340.

Anodonta wardiana Lea, Trans. Amer. Phil. Soc, IV, 1836, p. 46, pi.

XIV, fig. 42.

Anodonta arkansasensis Lea, Trans. Amer. Phil. Soc, XI, 1852, p.

293, pi. xxix, fig. 56.

Shell moderate to large, rather thin, hut variable in this

respect, slightly thickened anteriorly, long elliptical, not

much inflated. Anterior margin rounded ; ventral margin

somewhat bowed
;
posterior margin roundly triangulate, the

point of juncture of the two posterior margins being exceed-

ingly variable in its position; dorsal margin straight, and

joined with the posterior at a very greatly varying angle.

Umboidal ratio approximately one-third of the entire length,

and quite constant. Umbones fairly prominent, but not

much raised, and ornamented with three or four coarse

ridges. Lines of growth quite continuous and very variable

in their prominence. Color of epidermis varies from light

horn to almost black; young specimens marked with dark

green rays, old shells eradiate. Ligament stout, almost

black.

Interior: Pseudocardmals represented by one or two
pearly nodules below or anterior to the umbones, hinge ridge

rather heavy. Anterior muscle sears well marked ; anterior

adductor cicatrix sometimes slightly impressed; posterior

scars small but well marked, often fused. Pallia! line hardly

apparent
;
prominent lines of growth show on interior surface

as slight rounded ridges. Cavity of shell moderately deep,
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of umbones shallow. Nacre variable, sometimes silver-white
;

cavity of the shell often salmon-yellow, varying to salmon-

rose
;
posterior and lower margins of the shell iridescent.

Length.
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"Animal with the marsupium occupying the whole outer

gills, when filled forming a smooth, very thick, liver-colored

pad
;

gills free from the abdominal sac from one-half to their

entire length
;
palpi generally large ; branchial opening pap-

illose ; anal opening without papilla4
, though sometimes

very slightly crenulate ; superanal opening generally small,

widely separated from the anal." (Simpson.)

Anodonta imbecillis Say. Plate LXXIV, fig. 1.

Anodonta imbecillis Say, New Harm. Diss., II, No. 23, 1829, p. 355.

Anodonta incerta Lea, Trans. Amer. Phil. Soc. v, 1834, p. 46, pi. vi,

fig. 16.

Shell moderate in size, very thin, elliptical, inflated. An-

terior margin rounded; ventral margin bowed, sometimes

slightly produced posteriorly; posterior margin roundly

pointed, point variable in length and sometimes turned

slightly upward ; dorsal margin straight, variable in length,

dorsal posterior angle from 145 to 150 degrees. There is a tend-

ency to form a dorsal wing. Umboidal ratio, approximately

0.30; umbones extremely small and flat, marked by several

fine broken ridges concentrically arranged. Anterior and

lateral slopes rounded
;
posterior slope somewhat excavated.

Lines of growth continuous, dark in color, infrequent. Epi-

dermis smooth and polished, bottle-green to pea-green in

color, the umbones a light horn-brown
;
postumboidal slope

often dark brown, disk often marked with dark green rays.

Ligament slight, long.

Interior: Muscle scars slightly marked, anterior ones the

more so ;
pallial line sometimes marked. Cavity of shell large

of beaks practically none. Nacre silver-white, iridescent over

the entire cavity.

LiADgth.
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county in the southern drainage area, and I have received

specimens from as far west as Hays, from Big creek, a tribu-

tary of the Smoky Hill river, in the Kansas drainage. The
largest specimens that I have seen from the state were from

Rock creek, Douglas county. This species is a lover of quiet

water and muddy or somewhat sandy banks. It is in fact

unfitted to survive other conditions on account of its fragile

shell.

There is no species with which this form can be easily con-

fused ; the extreme fragileness of the shell and lack of umboues
will distinguish it from the young of A. grandis. It varies

but little.

Auodonta suborbiculata Say. Plate LXXIII.

Anodonta suborbiculata Say, New Harm. Diss, (newspaper form), Jan.
29, 1831.

Shell very large, thin, slightly compressed, suborbiculate

in outline. Anterior margin flatly curved; ventral margin

almost circular
;
posterior margin rounded for the first fifth

ventrally, and very slightly incurved for the remaining four-

fifths ; dorsal margin straight or very slightly curved. Um-
boidal ratio variable, from 0.25 to 0.40. Umbones very low

and flat, and ornamented with four or five pairs of slight

nodules arranged in a series which represent degenerate

double-looped ridges. Anterior and lateral umboidal slopes

flatly curved
;
posterior umboidal ridge low but distinct

;
pos-

terior slope slightly excavated. Epidermis straw-yellow to

dark brown in color, smooth and shining except for the pos-

terior umboidal slope, which is slightly roughened ; fine green

rays are sometimes present. Lines of growth fine and con-

tinuous. Ligament dark and rather stout.

Interior: Hinge line very thin. Muscle scars large, very

faint. Pallial line very faint. Cavity of shell rather large,

of beaks very slight. Nacre white, varying to a light salmon,

deepest in color near the umbones, very iridescent.
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Louisiana (Simpson). It is generally a rare species, but

sometimes abundant locally (Call). It has been reported

from only two localities in the state, the Neosho river in the

southern drainage (Call), and Silver Lake, Shawnee county,

in the Kansas drainage. Its habitat is the muddy beds of

slow streams and ponds.

This is the largest anodon found in the state. The largest

specimen I have seen from the state measured 176 mm. in

length. It is in the Quintard collection of the Kansas Acad-

emy of Science, at Topeka. There is but little variation.

The juvenile shells are much more rayed than are the adult,

and the dorsal posterior angle grows less acute as the shell

increases in size and age.

Anodonta grandis Say. Plate LXXIV, fig. 3.

Anodonta grandis Say, New Harm. Diss., II, 1829, p. 341.

Anodonta ovata Lea, Trans. Amer. Phil. Soc, vi, 1838, p. 2, pi. II, fig. 2.

Anodonta salmonia Lea, Trans. Amer. Phil. Soc, vi, 1838, p. 45, pi.

xiv, fig. 41.

Anodonta lewisii Lea, Proc. Acad. Nat. Sci. Phila., I, 1857, p. 84.

Shell large, moderately thin, inflated, wide elliptical. An-

terior margin rounded ; ventral margin generally gently bowed

but sometimes almost straight
;
posterior margin bluntly an-

gulate or rounded ; dorsal margin straight or slightly curved

and extremely variable in its length, the dorsal posterior

angle quite variable. Umboidal ratio quite constant, at

approximately one third. Umbones more or less inflated and

marked with three or four coarse double-looped ridges. Um-
boidal slopes rounded, the posterior and anterior slope flat-

tened near their margins. Epidermis smooth, shining, variable

in color, generally green over the disk and brownish gray

on the umbones, and the posterior slope almost black, the

color often arranged in concentric bands of different shades
;

large old specimens are often black, young specimens ob-

scurely rayed. Ligament moderately long, stout, very dark

brown. Posterior hinge line slightly curved and well defined.

Muscle cicatrices large, rather faintly outlined. Pallial line

not visible in some specimens and never impressed. Dorsal

muscle scars occasionally impressed, but often faint, located

in the wall of the tip of the umbone cavity. Umboidal cavity

small, cavity of shell large.
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polished, seal- to olive-brown, the umbones light brownish

drab
;
posterior umboidal slope roughened and very dark

brown or black. Eradiate or showing the slightest traces of

rays. Lines of growth continuous and imbricated marginally.

Interior: Hinge line slightly thickened; anterior scars

lightly impressed, large, often fused. Posterior scars faintly

marked, large, confluent. Pallial line sometimes marked.

Cavity of the beaks and shell deep. Nacre silver-white and

iridescent.
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cast, obscurely marked with numerous fine greenish rays,

which extend over the anterior and lateral slopes ; the urn-

bones often of an olive-gray color. Lines of growth promi-

nent, raised, but smooth anteriorly, imbricated posteriorly.

Ligament long, fairly stout, of a light brown color.

Interior : Hinge line gently bowed. Muscle scars large and

faint; the anterior scars of almost equal size, and distinct;

the posterior scars confluent. Pallial line hardly visible,

wavy. Cavity of shell large, of umbones very large. Nacre

silvery or pinkish, moderately iridescent.

Length. Height. Breadth. Um. ra.

119 82 54 42 (Coll. W. C.)

A. opaca is a Southern species. Its range is from Louisi-

ana and Mississippi north to Kansas. I know of only one

locality for this form in Kansas : Quimbly creek, in Clay

county, a small tributary of the Kansas drainage. Doubtless

it also occurs in the southern series of the state.

This form can hardly be confused with any other Anodon.

It resembles A. grandis in coloring and slightly in outline,

but the ratio of the height to the length in grandis is as 1 to

2, while in the form under discussion it is as 2 to 3. The

high and extremely full beaks are very characteristic.

Genus ANODONTOIDES Simpson.

"Shell elliptical, inflated, thin, with a faint posterior ridge,

sometimes constricted at the center of the base ; beaks rather

full, with a few coarse, subparallel, concentric ridges, which

are curved up rather suddenly behind, and back of these are

some fine radiating ridges ; epidermis smooth, shining, often

rayed ; hinge line slightly incurved in front of the beaks,

edentulous or bearing the merest rudiments of teeth ; muscle

scars shallow, irregular; nacre bluish white.

"Animal with the marsupium occupying the outer and

sometimes the four leaves of the branchhe ; ovules more

numerous in the outer, the whole pad-like
;

gills large, inner

semicircular, free from the abdominal sac or united to it

;

branchial opening large, with many small papillte ; anal

opening with well-developed papillae." (Simpson.)
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Anodontoides ferussacianus Lea. Plate LXXIV, fig. 2.

Anodontoides ferussacianus Lea, Trans. Amer. Phil. Soc.,v, 1834, p.

45, pi. VI, fig. 15.

Shell of moderate size, elliptical, narrowing posteriorly,

thin, slightly inflated. Anterior margin fully rounded ; ven-

tral decidedly bowed, sometimes a little incurved centrally
;

posterior margin roundly pointed, dorsal margin straight to

slightly curved. I'mbones of moderate height and inflation,

and ornamented with several ridges, which are bluntly pointed

posteriorly. Anterior and lateral umboidal slopes fully

rounded
;
posterior slope often slightly excavated near the

dorsal margin. Epidermis smooth and shining, of dark

olive-green or brown, lightest over the umbones, and often

ornamented with wide, rather obscure dark green ray-.

Lines of growth dark and continuous, but not generally im-

bricated or roughened. Ligament weak and light brown in

color.

Interior : Hinge line slightly thickened, slightly incurved

in front of the beaks, and sometimes showing a slight rudi-

ment of a pseudocardinal. Muscle scars fairly well outlined,

large, the anterior scars distinct, the posterior scars confluent.

Pallial line outlined for its entire length. Cavity of the shell

large, of the beaks slight. Nacre white or bluish, slightly

iridescent.

LeuKtli. Height. Breadth. Urn. ra.

75 37 22 0.30 (Coll. W. C.)

This species is found throughout the Mississippi drainage

and in a number of rivers of eastern Canada. In Kansas it

has been reported only from the northern or Kansas drainage.

In this area we have a series of reports extending from the

eastern boundary of the state west to Sappa creek, near

( >berlin. Call (5.) This is the extreme western range of the

Kansas LTnionidse as at present reported.

When young this species is easily identified by its bright

green shell and striking rays, but the older shells lose these

characters. It maybe separated from Anodonta grandis by

its more pointed beaks, cylindrical shell, and gradually pointed

posterior margin. This last is not always constant.
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Genus SYMPHYNOTA Lea, 1829.

"Shell elliptic rhomboid, compressed ; beaks low, sculpture

consisting of strong bars ; one pseudocardinal in the right

valve and two in the left, the hinder somewhat A-shaped,

cutting off the hinge plate in the right valve ; laterals gener-

ally imperfect.

"Animal with the gills semicircular below, inner the larger,

filling nearly the whole length from the abdominal sac ; mar-

supium thick, pad-like, filling the outer gills ; mantle strongly

attached at pallial line ; branchial opening papillose ; anal

opening without papillae." (Simpson.)

Symphynota costata Rafinesque. Plate LXXVI, fig. 1.

Alasmidonta costata Rafinesque, Ann. Gen. Sci. Brux., v, 1820, p. 318,
pi. lxxxii, figs. 15, 16.

Alasmodonta rugosa Barnes, Amer. Jour. Sci. and Arts, VI, 1823, p.
278, pi. XIII, fig. 21.

Shell large, elongate oval, moderately thick, compressed in

male, less so in female. Anterior margin an abrupt curve
;

anterior portion of ventral margin gently curved, posterior

portion straight
;
posterior margin roundly biangulate ; dorsal

margin straight or slightly curved. Umboidal ratio, from

0.25 to 0.30. Umbones flat and low, marked with three very

coarse, parallel ridges. Umboidal slopes all flatly rounded,

the posterior slope marked with a series of moderate-sized

undulations which are curved slightly upward anteriorly.

Lines of growth coarse, numerous, continuous. Epidermis

horn color to deep brown. Ligament long, dark brown.

Interior: Pseudocardinals large, erect, serrate, double in

the left and single in the right valve. Lateral teeth indi-

cated only by an indistinct broken ridge on each hinge plate.

Anterior scars rather large, smooth ; adductor cicatrix deeply

impressed in its dorsal portion ; retractor cicatrix lightly im-

pressed and generally fused at the anterior end with the

adductor cicatrix. Posterior scars large, lightly impressed,

fused. Dorsal cicatrices a row of small scars almost at the

base of the pseudocardinals. Pallial impression sometimes

well marked. Cavity of the umbones slight, of the shell

moderate. Nacre rich cream color in the cavity of the shell,

white marginally, iridescent posteriorly.
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enffth.
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cavated in the right valve to form a socket for the anterior

left pseudocardinal. Anterior muscle scars not deeply exca-

vated but large. Posterior scars large, fused, lightly out-

lined. Pallial line slightly impressed anteriorly, outlined

posteriorly. Dorsal muscle scars pitted, numerous on pos-

terior face of pseudocardinals. Cavity of the beaks slight, of

the shell moderate, greatest in females. Nacre white, iri-

descent posteriorly.
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lateral in the right, with rarel}7 a vestige of a second lateral
;

cavity of the beaks not deep or compressed.

"Animal having the inner branchiae free from the abdomi-

nal sac for from one-half to their entire length ; marsupium

occupying the whole length of the outer gills only, forming

a thick, smooth bag when rilled with young; gills united to

the mantle behind to their extreme points or very nearly

so
;
papillae on branchial and anal openings unbranched ; su-

peranal opening always closed below." (Simpson.)

Unio gibbosus Barnes. PL LXXVII.

Unio gibbosus Barnes, Amer. Jour. Sci. and Arts, xiv, 1828, p. 286.

Unio arctior Lea, Trans. Amer. Phil. Soc. , vi, 1838, p. 10, pi. iv, fig. 10.

Shell rather large, thick, but variable in this respect,

thickest anteriorly, elongate, flat ellipsoid, often tapering

posteriorly, compressed. Anterior margin shortly rounded;

ventral margin straight, often slightly sulcate posteriorly
;

posterior margin more or less roundly pointed ;
dorsal mar-

gin long and curved, sometimes curving insensibly into the

posterior margin, oblique, and set on an average angle of

about twenty-five degrees from the ventral margin. Urn-

boidal ratio quite constant, approximately one-fourth of the

entire length. Umbones fiat, and marked with several coarse

concentric ridges. Anterior uniboidal slope rounded; lateral

slope llatly rounded and sometimes marked with a broad,

shallow radial furrow posteriorly
;

posterior uniboidal slope

abruptly curved ; umboidal ridge quite well marked. Lines

of growth numerous, continuous, in older specimens imbri-

cated, particularly posteriorly. Ligament long, stout, rich

brown in color. Lunule long and slender.

Interior : Pseudocardinals low, rounded, thick, evenly ser-

rate, double in the left and single in the right, but often with

one or two auxiliary spurs in the right valve. Laterals long,

more or less oblique, straight, slightly curved, slightly

roughened posteriorly. Interdentum broad and long. An-

terior adductor cicatrix of moderate depth and size, some-

times placed slightly under the anterior pseudocardinals,

particularly in old specimens. Retractor cicatrix well im-

pressed, variable in shape and size. Posterior scars moderate
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in size, long, somewhat fused, impressed, often deeply. Pal-

lial line impressed anteriorly and often its entire length.

Dorsal cicatrices a row of pits on the under side of the inter-

dentum. Hardly any umboidal cavity ; cavity of shell moder-

ate, branchial outline distinct. Nacre from milk-white to

piuk or deep purple, sometimes almost leaden, often white

anteriorly and purple posteriorly ; iridescence hardly present.

GDgtll.



336 KANSA8 UNIVKRSITY SCIENCE BULLETIN.

appearance. The relation of the height of the shell to its

length is commonly about as one to three, but specimens

often occur in which the height is one-half or more of the

length. It is a peculiar fact that in spite of the variation in

the thickness and height of the shell the cubic capacity of

the valves bears a quite constant relation to their length.

The umboidal ratio is also fairly constant.

U. gibbosus is an easily recognized species in spite of its

variation. The only forms with which it might be confused

are Lampsilis recta and Ptychobranchus phaseolus. The dis-

tinguishing characteristics are mentioned in the notes on

those two species.

Unio tetralasmus Say. Plate LXXVIII, fig. 1.

Unio tetralasmus Say, Amer. Conch., ill, 1830, pi. XXIII.

Unio symmetricus Lea, Proc. Amer. Phil. Soc, iv, 1845, d. 164.

Unio jamesianus Lea, Proc. Acad. Nat. Sci. Phila., I, 1857, p. 84.

Shell moderate to large, moderate thickness, long elliptical,

slightly compressed. Anterior margin rounded ; ventral mar-

gin slightly bowed and forming quite a sharp angle with

posterior margin
;

posterior margin straight or slightly

bowed; dorsal margin straight and forming an approximate

angle of 140 to 145 degrees with the posterior margin. Um-
boidal ratio, 0.20 to 0.30. Umbones full, decurved, and

marked with from five to eight rather coarse concentric

ridges. Anterior umboidal slope fully rounded ; lateral

slope moderately rounded
;
posterior slope slightly angular.

Epidermis smooth and shining, except for an occasional nar-

row rough band and for the dorsum of the posterior slope
;

in color from light horn to dark seal-brown, sometimes

marked obscurely with fine rays of dull olive-brown. The
color of the epidermis is often arranged in broad concentric

but not continuous bands of light and dark ; umbones gen-

erally brown. Lines of growth fine, slightly imbricated, ami

continuous. Ligament long, narrow, and black.

Interior: Pseudocardinals thin, erect, plate-like, high or

low, double in left and single in the right valve, as a whole

very variable. Laterals thin, of moderate length, and slightly

curved. Anterior muscle cicatrices large and only fairly well
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impressed
;
posterior scars large, outlined, but not impressed,

confluent. Dorsal cicatrices large, shallow pits in the cavity

of the umbones. Pallial line marked its entire length, but

not compressed. Cavity of the beaks slight, of the shell

moderately large. Branchial outlines sometimes slightly

marked. Nacre a silvery white.

Length.
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criminate between the variety and species in his list, it is im-

possible to make out the respective localities of his material.

There is hardly a Unio more subject to variation than this

one, particularly in the character of the epidermis and the

posterior outline. However, the relation of the height to the

length (approximately 1 to 2) and the dorsal posterior an-

gle remain remarkably constant. The species can best be

identified by the peculiarly undulated beaks and the broken

concentric bands of color of the epidermis.

Genus PLEUROBEMA (Rafinesque, 1820) Agassiz.

"Shell solid, triangular to rhomboid, usually with a promi-

nent umboidal region ; beaks at or near the anterior end of

the shell, incurved and pointed over a small but well-developed

lunule ; beak sculpture coarse, consisting of a few irregular,

often-broken ridges with a curve upward posteriorly
;
poste-

rior ridge present, but low and rounded ; epidermis showing
rest periods plainly, tawny to olive, often ornamented with

rays which show a tendency to break into square spots ; hinge

rather strong, the plate generally narrow
;
pseudocardinals

double in both valves, in the right valve the inner being

smaller; muscle scars deep, the posterior rounded, cavity of

the beaks shallow ; nacre silvery ; male and female shells es-

sentially alike.

"Animal having the inner gills much the larger, rounded

below, free from the abdominal sac for a part or all of their

length ; marsupium occupying the entire outer gills, the ovi-

sacs in some cases seeming to be arranged in pairs. Animal
generally yellowish to salmon-red, sometimes more or less

brown or blackish." (Simpson.)

Pleurobema aesopus Green. Plate LXXVIII, fig. 2.

Unio sesopus Green, Cont. Mac. Lyceum, l. No. 2, 1S27, p. 46, fig. 3.

Unio cyphia Conrad, New Fresh-water Shells, 1834, p. 68.

Shell large, thick, particularly anteriorly, roundly trape-

zoidal, tapering behind, rather inflated dorso-anteriorly. An-
terior margin fully rounded ; ventral margin gently and equally

curved, slightly emarginate posteriorly; posterior margin

roundly biangulate ; dorsal margin straight and somewhat
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oblique. Umboidal ratio in specimens examined averaged

0.12 to 0.18. Umbones ornamented with several coarse con-

centric ridges and a few fine radiating lines. Anterior slope

full and rounded ; lateral slope rounded anteriorly, occupied

by a broad, distinct radial furrow, which extends from the tip

of the umbone to the ventral margin ; on each side of the

dorsal half of the radial furrow is found a scattered row of

large, low tubercles which are often quite obscure
;
posterior

umboidal ridge prominent. Posterior slope narrow, abrupt,

decidedly incurved dorsally, with broken transverse ridges on

the upper half. Epidermis dark horn, brown, black. Lines

of growth pronounced and continuous, imbricated marginally.

Ligament long, of moderate thickness, dark brown. Lunule
well developed.

Interior : Pseudocardinals large, erect, ragged, double in

the left and single in the right valve, the right pseudocardinal

arising from a pit. Interdentum narrow, not very long.

Laterals long, straight, slightly oblique. Anterior adductor

cicatrices deeply excavated, rough, roundly triangular in out-

line ; anterior retractor scar deeply pitted
;

posterior scars

large, lightly impressed, fused ; dorsal scars large on the

lower surface of the interdentum and the base of the pseudo-

cardinals. Pallial line impressed anteriorly, outlined pos-

teriorly. Cavity of beaks and shell moderate. Nacre pearly

white.
Length. Breadth. Height. Um. ra.

125 54 82 0.18 (460.1)
78 43 58 .12+ (Coll. W. C.)
90 42 55 .15+ (471.1)

This species is found in the Cumberland, Ohio and Ten-

nessee river systems, and ranges west to Kansas. I have

seen only three specimens from Kansas. These came from

the Verdigris river at Coffeyville. They are of the typical

form.

Pleurobema cicatricosum Say. Not figured.

Unio varicosus Lea, Trans. Amer. Phil. Soc, IV, 1829, p. 90, pi. XL,
fig. 20.

Unio cicatricosus Say, New Harm. Diss., II, No. 19, 1829, p. 292.

Shell large, thick, extremely ponderous in the region of

the umbones and anteriorly, elongately and roundly triangu-
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lar in outline, subinflated. Anterior margin straight or

slightly incurved dorsally, bluntly rounded below ; ventral

margin straight or slightly emarginate
;

posterior margin
produced below and roundly pointed; dorsal margin oblique

and forming a continuous curve with the posterior margin.

Uraboidal ratio, nil. Umbones very full and high, and di-

rected anteriorly, ornamented with a few coarse ridges. An-

terior umboidal slope slightly incurved or straight, very

abrupt, lateral margin fully rounded anteriorly and flatly

rounded posteriori}', ornamented with a number of coarse,

concentric folds, which are variable in their elevation
;
pos-

terior umboidal slope abrupt, slightly rounded. Epidermis

marked with numerous coarse, continuous lines of growth,

rusty brown to black in color. Lunule large, ligament thick.

Interior : Pseudocardinals high, rough, heavy, double in

the left and single in the right valve ; the left pseudocardinals

sharp, A -shaped ridges, of which the posterior is the longer,

meeting at right angles dorsally
;
right pseudocardinal a high

truncate pyramid arising from a pit. Interdentum broad and

short, cut away in the right valve. Laterals heavy, long, ob-

lique, slightly curved. Anterior adductor cicatrix rather

small, very deep, elongate, semicircular in outline
;
posterior

muscle scars rather small, deeply impressed, distinct ; dorsal

muscle scars extending from the anterior adductor cicatrices

to the anterior end of the lateral teeth. Pallial line impressed

its entire length. Cavity of the shell not large, of the beaks

slight ; branchial impression well marked. Nacre satin-white.

Length. Height. Breadth. 0m. ra.

75 53* 47 nil. (477.1)

The range of this species as given by Simpson is the Ohio

river, Tennessee, and possibly Claiborne, Ala. This is the

first report of its occurrence west of the Mississippi. The
one specimen which was found came from a gravel-bed on

the Neosho river near the southern state line.

There is considerable variation in the extent of the folds on

the lateral slopes.

•Taken through regiou of pseudocardinals.
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TETRAGENE.E.

"Male and female shells alike, solid; beak sculpture con-

sisting of coarse subparallel ridges ; beak cavities deep ; mar-

supium rilling all four gills, smooth, pad-like." (Simpson.)

Genus QUADRULA (Rafinesque, 1820) Agassiz.

"Shell triangular quadrate or rhomboid, solid, inflated,

with rather prominent beaks, which are generally sculptured

with a few coarse, irregular, subparallel ridges that are in-

flated when they cross the posterior ridge
;
posterior ridge

ordinarily well developed ; base often incurved in old speci-

mens ; disks sculptured or smooth ; epidermis usually dull

colored, dark, and rayless or feebly rayed; hinge plate

heavy, wide, flattened
;
pseudocardinals solid, direct, ragged

;

laterals double in the left and single in the right valve, often

with a secondary lateral below the large one in the right

valve ; cavity of the beaks deep and compressed ; dorsal

scars under the hinge plate ; male and female shells alike.

"Animal having the inner gills the larger, generally free

from the abdominal sac the greater part or all of their

length ; marsupium occupying all the four gills throughout,

the whole smooth and pad-like." (Simpson.)

Quadrula plicata Say. Plate LXXIX.

Unio plicata Say, Nich. Encyc, II, 1816, pi. in, fig. 1.

Shell large, thick, particularly anteriorly, wide, oval in

outline. Anterior margin flatly curved ; ventral margin gently

bowed
;
posterior margin bluntly rounded or roundly biangu-

late ;
dorsal margin straight or slightly curved and slightly

oblique. Umbones large, inflated, high, directed anteriorly,

sculptured at the tips with several coarse ridges. Umboidal
ratio, from 0.07 to 0.14. The disk of the shell covered with

from four to nine coarse, parallel, more or less irregular folds,

which extend obliquely from the highest portion of the beaks

to the ventral and posterior margins. Anterior slope short,

abrubtly curved
;
posterior slope somewhat abrupt, slightly

excavated, sometimes marked with a series of short plications

5-Bull.. Vol. Ill, No. 9.
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which are directed upwards at the dorsal margin. Epidermis

dark brown to black in color, rough except over the umbones.

Lines of growth coarse and continuous, imbricated margin-

ally. Ligament long and stout, black. Lunule large.

Interior: Pseudocardinals large, high, heavy, ragged,

double in the left, and single and sometimes double in the

right valve ; when double the right anterior tooth is small

and low. Laterals of moderate length, stout, curved slightly

downward. Interdentum broad, flat, cut away in the right

valve to receive the posterior left pseudocardinal. Anterior

muscle cicatrices large, long, and narrow, of only moderate

depth, with roughened floors ; adductor cicatrix often curved

a little around the anterior pseudocardinal. Posterior scars

large, lightly impressed, fused. Pallial line heavily impressed

and crenulate anteriorly. Cavity of the beaks not large, of the

shell fairly large. Nacre white, very iridescent posteriorly.

Length.



SCAMMON : THE UNIONID^ OP KANSAS, PART I. 343

Quadrula perplicata Conrad. Not figured.

Unio perplieatus Conrad, Proc. Acad. Nat. Sci. Phila., I, 1841, p. 19.

Unio atrocostatus Lea, Trans. Amer. Phil. Soc, x, 1847, p. 70, pi. n,
fiR. 5.

Shell large, quite thick, somewhat inflated, quadrate, wider

before than behind. Anterior margin flatly rounded ; ven-

tral margin regularly and gently bowed
;
posterior margin

flatly rounded, inclined to be biangulate ; dorsal margin

straight, directed somewhat upward. Umboidal ratio, about

0.25. Umbones fairly inflated, but not very high. Anterior

umboidal slope rather abruptly rounded ; lateral slope fully

rounded
;

posterior slope wide, flattened, inclined to be

slightly excavate. Lateral slope ornamented with a series

of more or less regular folds, four to seven in number, di-

rected obliquely across the disk from the umbones to the

ventro-posterior margin ; the posterior slope bearing a con-

tinuation of the series of folds, which in this region are

smaller, arranged more transversely, and bowed dorsally at

either end. Epidermis glossy chestnut brown, with imbri-

cated lines of growth marginally. Lunule small. Ligament

short and stout.

Interior : Pseudocardinals of moderate size and height,

roundly pyramidal, double in the left, and single, with some-

times one or two auxilaries, in the right valve. Interdentum

broad, smooth, rather long. Laterals short, straight, a little

oblique. Anterior adductor cicatrix evenly and shallowly ex-

cavated, with a roughened floor, uniform in outline
;

pos-

terior scars broader than long, lightly impressed, confluent;

dorsal muscle scars on the lower surface of the interdentum

and pseudocardinals. Pallial line impressed and crenulate

the first two-thirds. Cavity of beaks and shell fairly large.

Nacre a beautiful silver-white, iridescent posteriorly.

Length. Height. Breadth. Dm. ra.

87 50 44 0.23 (470.1)

Q. perplicata is a Southern species, found in the Alabama
drainage and the streams flowing into the Gulf of Mexico, as

far west as central Texas and north to Kansas. The only

specimens from Kansas of which I have personal knowledge

are two received from Doctor Newlon, from the Neosho river



344 KANSAS UNIVERSITY SCIENCE BULLETIN.

at Oswego. Simpson (20) state sthat this form is found in

southern Kansas, but gives no exact localities.

This species is shorter and higher than Q. plicate; and the

dorsal margin of Q. perplicata is straight and directed upward,

while that of Q. plicata is generally curved and directed ven-

trally. The rather high beaks of Q. perplicata will serve to

distinguish it from Q. undulata.

Quadrula undulata Barnes. Plate LXXX, fig. 2.

Unio undulatus Barnes, Amer. Jour. Sci., vi, 1823, p. 120, pi. n.

Shell large, solid, thickest anteriorly, elongate quadrate

in outline, somewhat compressed. Anterior margin flatly

rounded; ventral margin gently bowed; posterior margin

roundly biangulate, the dorsal posterior margin being ap-

proximately three times the length of the ventral posterior

margin ; dorsal margin straight, except for the posterior third,

which is slightly curved. Umboidal ratio extremely variable,

from 0.10 to 0.30. Umbones compressed, llattened, and in-

curved, marked with from four to six coarse, concentric

ridges. Disk of the shell covered with a series of coarse

oblique folds, which run from the highest points of the um-

bones to the posterior and dorsal margins. The plications are

from five to eight in number, but break up considerably mar-

ginally. Posterior umboidal slope slightly excavated and

covered with a parallel series of undulations, which are di-

rected dorsally. The anterior of these undulations arise

independently on the umbones ; the posterior ones are con-

tinuations of the dorsal disk undulations. Epidermis chest-

nut brown to black in color. Lines of growth coarse,

numerous, continuous, imbricated posteriorly. Ligament

long, stout, black. Lunule long and slender.

Interior: Pseudocardinals of moderate size, double in both

valves, those of the left valve high, pyramidal, ragged
;
the

posterior of the right valve high, rough, and pyramidal, the an-

terior small and lamellar. Interdentum long and narrow, cut

away in the right valve to receive the posterior right pseudo-

cardinal. Laterals long, either thick or thin, slightly curved.

Anterior adductor cicatrix kidney-shaped, of moderate and

even depth, tloor roughly pitted
;
protractor cicatrix large and
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rough
;
posterior scars large, faint, confluent. Pallial line im-

pressed andcrenulate for the anterior two-thirds of its length.

Dorsal muscle scars variable in shape and number. Cavity of

the beaks deep, of the shell moderate ; branchial depression

well outlined. Nacre white, iridescent posteriorly.

©Dfflh.
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riety and the species are common in the Kansas river drain-

age, the typical variety is yet to be found there.

The form pilsbryi was originally described as a distinct

species from Arkansas. Specimens of the variety from Kan-
sas correspond very well with specimens of pilsbryi from the

former state. As yet it has been reported from only two lo-

calities in the state—Ottawa creek, a small tributary of the

Marais des Cygnes, and Mill creek, in the Kansas drainage.

This species is not particular as to habitat, and its distribu-

tion is entirely uninfluenced by the depth of the water in which
it lives

;
sandy bottoms, however, are avoided. The main

distinctions between this and other closely related forms has

been already pointed out.

Quadrula heros Say. Plate LXXX, fig. 1.

Unio hei-os Say, New Harm. Diss., II, No. 19, 1829, p. 29.

Unio multiplicatus Lea, Trans. Amer. Phil. Soc, IV, 1831, p. 70, pi. IV,

fig. 2.

Shell large, of moderate thickness, rhomboid in outline,

compressed anteriorly, somewhat inflated medianly. An-

terior margin flatly rounded ; ventral margin gently curved;

posterior margin straight except for the slight undulations

caused by the folds of the shell ; dorsal margin straight.

Umboidal ratio, 0.08 to 0.12. Umbones rather flattened and

sculptured, with very coarse double-looped ridges, which

further down the disk break up into rows of crescent-shaped

nodules, which extend from one-half to one-third of the dis-

tance down the anterior slope. Anterior and lateral slopes

flatly rounded
;

posterior slope slightly excavated. Disk

ornamented with a series of oblique coarse folds, which ex-

tend from a line on the disk which would pass through the

umbones to the posterior margin. The dorsal ridges curve

decidedly upward to the dorsal margin. Epidermis very

dark brown to black. Lines of growth numerous and con-

tinuous and imbricated posteriorly. Ligament short, thick,

dark brown.

Interior: Pseudocardinals large, high, heavy, ragged,

double in the left and single and sometimes double in the

right valve ; when double in the right the anterior tooth is



SCAMMON : THE UNIONIDiE OP KANSAS, PART I. 347

small and weak. Laterals short, stout, curved slightly ven-

trally. Interdentum broad and flat, but cut away in the

right valve to receive the posterior pseudocardinal. Anterior

muscle cicatrices both long and narrow, of moderate depth,

and with roughened floors ; the anterior pseudocardinal often

curved about half-way around the base of the pseudocardi-

nals. Posterior scars large, lightly impressed, longer than

wide, confluent. Pallial line crenulate and heavily impressed

anteriorly. Dorsal scars well impressed, scattered over the

ventral surface of the interdentum. Cavity of the shell quite

deep, of the beaks large. Nacre pure white, very iridescent

along the posterior margin.

Length.
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proximately 0.20. Umbones prominent but not high, marked
with coarse lines and small nodules. Anterior umboidal slope

fully rounded ; lateral slope well rounded, and together with

the anterior is marked with obscure, low, small, triangular-

shaped elevations ; in some cases the dorsal margin of the

anterior slope is marked with a few small undulations. Pos-

terior ridge well marked, rounded, with a series of from

three to five large irregular nodules which vary greatly in

their prominence. Posterior slope flat and more or less un-

dulated. Lines of growth rounded and continuous. Epider-

mis horn color or russet, marked with numerous triangular

patches of dark green, which extend only a short distance up
from the ventral margin. Ligament fairly strong, long, dark

chestnut.

Interior : Pseudocardinals rather small, low and pyramidal,

double and sometimes trifid in each valve. Anterior cica-

trices small, quite deep, sometimes fused; posterior scars of

moderate size, very faintly outlined, confluent. Dorsal

cicatrices small and located on the lower surface of the inter-

dentum. Pallial line impressed in the anterior half. Nacre

pure white, iridescent posteriorly.

Posterior
Length. Height. Breadth.* Dm. ra. ventral

angle.

97.5 40.5 30 0.20+ 137 (185.1)
100 39.5 30 .21 134° (186.1)
96.5 41 30.5 .21+ 130° Mm;. 2)
87 37 26.5 .20 131 (186.3)

Q. cylindrica ranges from the Ohio, the Cumberland ami

the Tennessee river systems west to Kansas. It is found in

Kansas only in the clear-water streams of the southern drain-

age— the Spring, the Neosho, and the Verdigris. Although
seeming to be nowhere abundant, it is not a rare species in

the streams mentioned. Its favorite habitat is bars of gravel

or shingle in a rather swift current. The thick and nodu-

lous shell fits it admirably for these condition^.

This is one of the most distinct and easiest recognized

Union found in Kansas waters. At first sight the elongate

shell makes it appear out of place among the other members
of its genus, but all the members of the small group to which

•This measurement is taken through the umbones.
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it belongs have marked peculiarities of shell. The nodules

vary much in different specimens, and I have seen specimens

in which they were low and evenly rounded, but generally

this is the most striking character of the shell. The epider-

mal markings and the pseudocardinals exhibit minor varia-

tions.

Quadrula metanevra Rafinesque. Plate LXXXI, fig. 1.

Obliquaria (Quadrula) metanevra Rafinesque, Ann. Gen. Sci. Brux.,
V, 1820, p. 305, pi. lxxxv, figs. 15, 16.

Shell generally of moderate size, thick, thickest anteriorly,

somewhat compressed, trapezoidal in outline. Anterior mar-
gin and the anterior half of the ventral margin almost form-

ing a semicircle, remainder of the ventral margin at first

slightly incurved and then forming a rounded and produced
lobe, of which the ventral portion of the posterior margin
forms the upper part. Upper portion of posterior margin
almost straight ; dorsal margin straight or slightly curved.

Umboidal ratio, approximately one-third. Umbones large

and full ; when not worn (as is usually the case), triangular

and sharp. Anterior and lateral umboidal slopes fully

rounded, and more or less ornamented with large, low, tuber-

cles, sometimes entirely smooth ; umboidal ridge very promi-

nent, rounded abruptly anteriorly and posteriorly, widening

ventrally, generally bearing several large irregular nodules

and also low tubercles
;

posterior slope rounded and orna-

mented dorsally with obscure broken ridges. Lines of growth
prominent, regular, and continuous. Epidermis variable in

color, from straw to deep chestnut-brown, often marked
with dark green triangular patches, the apices of which are

directed vertically. Ligament short, thick, honey-brown to

black in color.

Interior: Pseudocardinals large, low, massive, coarsely

striate, double in the left valve, with one large and one or

two low auxiliary teeth in the right valve. Laterals short,

very heavy, generally curved, but sometimes straight oblique,

sometimes inclined to be double in the right as well as the left-

valve. Interdentum broad and flat. Anterior adductor cica-

trix well marked but shallow, placed in front of the pseudo-



Length.
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teeth
;
posterior and anterior cicatrices both distinct ; dorsal

cicatrices situated on the under part of the cardinal tooth,

within the cavity ; cavity of the beaks deep and angulated
;

nacre very pearly and iridescent." (Lea.)

This species, according to Simpson, ranges from Kansas

south to Texas. I have never found this species in the state,

nor is it present in any of the collections of Kansas Unios which

I have examined. It is very close to Q. lachrymosa. I

admit it only on Simpson's authority. Doctor Dall states

that it has been collected from the Neosho in Indian Territory.

The description is Lea's original in the Transactions of the

American Philosophical Society.

Quadrula lachrymosa Lea. Plate LXXXII, fig. 2.

Unio lachrymosus Lea. Trans. Amer. Phil. Soc, ill, 1828, p. 272,

pi. vi, fig. 8.

Unio asperrimus Lea. Trans. Amer. Phil. Soc, IV, 1831, p. 71, pi. v,

fig. 3.

Shell moderate to large, solid, thickest anteriorly, com-

pressed or moderately inflated, quadrate in outline. Anterior

margin and the anterior third of the ventral margin one regu-

lar and almost circular curve, remainder of the ventral margin

straight or slightly incurved
;
posterior margin slightly curved,

straight, or emarginate ; dorsal margin straight or a little

curved, slightly oblique, connecting with the posterior slope at

an angle of from 90 to 120 degrees. Umboidal ratio, 0.25 to 0.40.

Umbones small, moderately elevated, incurved, ornamented

with small, double-looped nodulous ridges. Anterior umboidal

slope rather fully rounded ; lateral slope more or less grooved

with a broad, shallow, radial furrow, the sides of which are

commonly ornamented with an irregular band of tubercles,

which is made up of many small and a few large, tear-like pro-

jections. These bands rarely extend to the ventral margin, and

the posterior is generally the shorter of the two. Postumboidal

ridge generally well marked and posterior slope generally

slightly excavated and more or less pustulose dorsally. Epi-

dermis fairly smooth and sometimes shiny, in color from

greenish horn to dark chestnut-brown. The umbones of

the young shells are often covered with a large triangular

patch of dark green. Lines of growth numerous, raised, and
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continuous. Ligament thick, dark brown. Lunule long and
narrow.

Interior: Pseudocardinals high, pyramidal, ragged, single

in the right and double in the left valve, the right pseudo-

cardinal being surrounded by a shallow, rounded ditch. Lat-

erals straight or curved, long, high, oblique. Interdentum

variable, cut away for the right valve to receive the left

posterior pseudocardinal. Anterior adductor cicatrix semi-

circular in outline, fairly deep. Posterior cicatrices slightly

larger than the anterior ones, well marked, coniluent. Pal-

lial line well impressed for its anterior two-thirds. Dorsal

scars a row of pits on the lower surface of the interdentum and

pseudocardinals. Cavity of the beaks large and deep, of the

shells moderate. Nacre pearly white, iridescent posteriorly.
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Quadrula fragosa Conrad. Plate LXXXII, fig. 1.

Unio fragosus Conrad, Mon. Fresh-water Shells, II, 1836, p. 12, pi. VI,

fig. 2.

Shell of moderate size, fairly thick, thickest anteriorly,

quadrate in outline. Anterior margin and the first half of

the ventral margin a full curve
;
posterior half of the ventral

margin slightly incurved
;
posterior margin almost straight

and at right angles to the posterior half of the ventral margin
;

dorsal margin straight or slightly curved, slightly oblique.

Umboidal ratio variable, from 0.20 to 0.30. Umbones of

moderate height and inflation, incurved, tuberculate. An-
terior umboidal slope smoothly rounded ; lateral slope marked
posteriorly by a wide radial furrow, along each side of which
is a row of erect, prominent tubercles, which run from the

umbones to the margin ; minor tubercles are scattered among
the major ones, particularly those of the anterior series

;
poste-

rior umboidal slope somewhat excavated and covered with a

series of small, irregular plications, which are gently bowed
ventrally. Lines of growth fairly continuous and prominent.

Epidermis horn color to seal-brown. Ligament short, of

moderate thickness, light brown in color. Lunule small.

Interior: Pseudocardinals large, erect, serrate, double in

the left and single in the right valve. Interdentum broad
and short, quite oblique. Anterior adductor scar placed in

front of the pseudocardinals, set slightly under the anterior

leftpseudocardinal, small, quite deeply excavated, with a level

floor. Posterior scars of moderate size, impressed, distinct.

Pallial line impressed for the greater part of its length

Dorsal muscle scars few but well marked, placed on the lower

surface of the pseudocardinals. Cavity of the shell moder-
ately large, of the beaks large. Nacre silvery white, irides-

cent on the posterior half.

LeDgth.
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Soldier creek, a tributary of the Kansas river from the north,

but I think that it is quite possible that this is a mistake.

In my collecting this shell has always been a rare one.

Although closely related to (}. lachrymosa, the species at

hand is quite a distinct one. The anterior umboidal slope is

less extensive than in Q. lachrymosa, and the tubercles are

more numerous and erect. The posterior umboidal slope is

covered with tubercular transverse plications. The same

region of Q. lachrymosa bears scattered tubercles only.

Quadula speciosa Lea. Not figured.

Shell entirely covered with tubercles, almost quadrate, much
compressed, the sides flattened, almost equilateral. Poste-

rior margin slightly biangular and emarginate ; anterior mar-

gin rounded; hinge fairly heavy, beaks subelevated, sharp,

with fine undulations ; epidermis greenish yellow, somewhat

furrowed, sometimes obscurely rayed, sometimes eradiate,

a little shiny ; cardinal teeth fairly large, compressed oblique,

erect, striate, double in either valve ; lateral teeth straight,

fairly long, oblique. Nacre pearly and iridescent.

This form ranges from Kansas south to Texas. I have

never found it in the state, but Mr. W. H. Dall informs me
that it has been collected from the Smoky Hill river. It is

one of the lachrymose Unios. Its nearest ally in Kansas

waters is (}. fragosa. The description is a translation of Lea's

original one.

Quadrula pustulosa LEA. Plate LXXXIII, fig. 1.

Uni" pu8tu,U>su8 Lea, Trans. Amer. Phil. Soc, IV, 1831, p. 76, pi. vn,

fig. 7.

Unio dorfeuillianus Lea, Trans. Amer. Phil. Soc, vi, 1838, p. 73, pi.

wii, fig. 54.

Unio schooler*: fit iistx Lea. Trans. Amer. Phil. Soc, v, 1834, p. 37, pi.

in, fig. 69.

Shell of medium size, solid, often quite heavy, orbicular

or roundly quadrate, compressed or subinflated. Anterior

margin circularly rounded ; ventral margin slightly to decid-

edly bowed, sometimes slightly produced posteriorly, and at

an angle of from 90 to 120 degrees
;
posterior angle straight or

gently bowed and meeting the dorsal margin at an extremely

variable angle; dorsal margin either straight or bowed,
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slightly oblique. Umboidal ratio not a constant, varying

from 0.15 to 0.35. Umbones vary in height, with moderate

inflation, to low and uninflated ; ornamented with from three

to five broken ridges, but free from pustules. Anterior um-
boidal slope fully rounded ; lateral slope fully or flatly rounded

and sometimes bearing a shallow and faint radial furrow
;

posterior slope generally incurved and often abrupt. The
posterior and lateral slopes bearing pustules which may be

numerous and cover most of the disk, or may be few and ob-

scure ; they are irregular in position and the pustules on the

opposite valves do not always correspond
;
pustules lachry-

mosal in character but variable in size and outline. Epi-

dermis light horn to dark chestnut-brown in color, the younger
and lighter colored specimens ornamented over the umbones
and sometimes half-way down the disk with a very broad,

triangular green ray, which tends to break up into a number
of finer ones ; a similar ray is often present on the posterior

slope. Lines of growth well marked, darker than surround-

ing epidermis. Ligament of variable length, stout.

Interior : Pseudocardinals rather heavy, ragged, double in

the left and single (with sometimes an anterior and pos-

terior auxiliary) in the right valve ; the left pseudocardinals

generally but not always joined dorsally ; right pseudocardi-

nal large and heavy, surrounded by a pit. Anterior ad-

ductor scars deep, semicircular or quadrant-like in outline,

extending somewhat under the anterior pseudocardinal in

the left valve. Posterior scars rather large for the size of

the shell, well impressed, distinct or fused. Pallial line im-

pressed about two-thirds of its length. Dorsal scars in a

row on the lower surface of the interdentum and upon the

base of the pseudocardinals. Cavity of the umbones quite

large, of the shell small.

Interdentum broad and short. Laterals very variable in

length, curved or straight, highest posteriorly, set at right

angles to the longer axis of the pseudocardinals. Nacre satin

or pearly white.
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analogous to the alse of the true winged Unios. Lateral slope

ornamented with two radial rows of small, erect pustules,

arranged linearly, and from three to five in number, some-

times with a group of irregularly placed pustules at the mar-

ginal end of the rows
;
posterior slope bearing a few obscure

pustules arranged in five or six transverse rows. Epidermis

light to dark horn color, with sometimes a light cast of

green
;
young specimens show a green triangular patch over

the umbones. Lines of growth far removed, considerably

darker than the epidermis of the body of the shell. Lunule

small and cordate in outline. Ligament stout and thick.

Interior : Pseudocardinals large for the size of the shell,

erect, ragged, double in the left and single in the right valve
;

the left anterior pseudocardinal generally the larger, the right

pseudocardinal arising from a pit. Interdentum broad but

very short. Laterals at right angles to the free edge of the

interdentum, straight or slightly curved, oblique, fairly long.

Anterior adductor cicatrix deeply excavate, semicircular in

outline, placed in front of the pseudocardinals; posterior

scars small, lightly impressed, confluent. Pallial line im-

pressed its anterior two-thirds. Dorsal cicatrices on the base

of the pseudocardinals. Cavity of the shell small, of the

beaks rather large. Nacre milk-white, very slightly iridescent

posteriorly.

mgth.
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fairly regular intervals. The upper one or two tubercles of

the posterior series are sometimes lacking.

Quadrula houstonensis Lea. Not figured.

Unio houstonensis Lea. Proc. Acad. Nat. Sci. Phila., m, 1859, p. 155.

Shell large, thick, moderately inflated, very roundly quad-

rate, slightly broader below than above. Anterior margin

straight or very slightly curved above, abruptly rounded be-

low ; ventral margin regularly curved
;

posterior margin

slightly curved and set at about right angles to the ventral

margin ; dorsal margin straight or slightly curved, oblique.

Umbones large, full, high, directed a little anteriorly. An-

terior and lateral umboidal slopes full and rounded
;
poste-

rior slope somewhat truncate and very slightly incurved.

Epidermis dark yellow, with smooth, rounded and regular

lines of growth, which may be imbricated posteriorly. Liga-

ment high, thick, and of moderate length. Lunule large.

Interior : Pseudocardinals of moderate size and light,

double in the left and single ( with sometimes a small ante-

rior auxiliary) in the right valve ; the left pseudocardinals

being low and pyramidal, and arranged as the legs of a broad

A, the right arising from a deep, ragged pit. Interdentum

broad and long. Laterals short, thick, very oblique, curved,

highest posteriorly. Anterior adductor cicatrix deep, not

large, elongate, roundly triangular in outline. Posterior

scars rather small, well impressed, distinct. Dorsal scars in

a long row on the under surface of the interdentum and

pseudocardinal. Pallial line well impressed its entire length.

Cavity of the shell moderate, of the beaks deep and com-

pressed. Nacre silver-white, slightly iridescent posteriorly.

Length. Height. Breadth. Um. ra.

73 70 48 0.13 (46.1)

This species is found in Texas, Louisiana, southern Arkan-

sas, and Kansas. It is reported from Mill creek, in the Kan-

sas system (Call), and in the Verdigris (Call) and Spring

river. It is not a common species. It resembles smooth

specimens of Q. pustulosa, but is smooth, heavier and larger

than that species.
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Quadrula rubiginosa Lea. Plate LXXXIV, fig. 2.

Unio rubiginosus Lea, Trans. Amer. Phil. Soc, ill, 1829, p. 427, pi.

vni, fig. 10.

Shell moderate in size, subinflated, solid, elongate and

roundly quadrate. Anterior margin fully rounded ; ventral

margin slightly curved anteriorly, straight or a little emar-

ginate posteriorly ;
posterior margin straight or slightly

curved, more or less produced; dorsal margin straight,

slightly oblique, meeting the posterior margin at an approxi-

mate angle of 130 degrees. Umboidal ratio, 0.15 to 0.25.

Umbones full but not much elevated, ornamented with four

to eight rough concentric ridges. Anterior margin fully

rounded
;
posterior position of the lateral slope occupied with

a very wide radial furrow
;
posterior umboidal ridge gener-

ally sharp and well denned almost its entire length
;
pos-

terior slope fairly abrupt and in most cases a little excavated.

Epidermis greenish horn to deep chestnut-brown in color,

sometimes possessing a cloth-like texture. Lines of growth

at irregular intervals and generally of a darker color than the

surrounding epidermis. Lunule rather large, elongate. Liga-

ment fairly stout, long or short; color variable.

Interior : Pseudocardinal fairly large, rough, double in the

left, single in the right valve. Anterior left pseudocardinal

an erect pyramidal ridge, posterior left roundly pyramidal

;

posterior pseudocardinal heavy and erect, high, surrounded

by a trench into which the left pseudocardinals fit. Interden-

tum very variable in length and breadth. Laterals long,

curved or straight oblique. Anterior adductor cicatrix quad-

rate in outline, deeply excavated
;
posterior scars deeply im-

pressed, distinct or confluent. Pallial line impressed for

one-half its length. Cavity of the beaks rather large, of the

shell small. Nacre white or pinkish, iridescent posteriorly.

Length.
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in all the Kansas river systems, but is most plentiful in the

Marais des Cygnes. It is an inhabitant of muddy river-beds.

The variation is considerable. The elongation of the pos-

terior slope, the excavation of the radial furrow and the

inflation all exhibit it to a marked degree. The young speci-

mens generally bear a series of green rays over the umbones,

but this character is not often present in the adult shell.

The two species with which mbiginosa might be confused

are (}. trigona and Q. coccinea. Under the descriptions of these

two species will be found a statement of the main distinguish-

ing characters.

Quadrula trigona Lea. Not figured.

Unio trigonus Lea, Trans. Amer. Phil. Soc, iv, 1831, p. 110. pi. XVI,

fig. 40.

"Shell trigonal, thick and heavy, much inflated, broadly

rounded, and behind the posterior margin being produced

vent rally ; dorsal margin curved ; ventral margin more or

less sinuous ; surface more or less shining, roughened by

lines of growth ; umbones large, elevated, inflated, dark

brown, directed anteriorly, aud unmarked except by growth

lines ; anterior umboidal slope short and flatly rounded

;

posterior slope strongly angled, with an excavation on each

side of the angle, which reaches from the apex to the ven-

tral border, where it forms a decided beak-like projection
;

viewed anteriorly, the shell is strongly heart-shaped, resem-

bling in this respect some cardia, particularly Isocardia cor.

Ligament short, wide, stout, very dark brown or black ; epi-

dermis reddish or blackish horn, unmarked by rays; cardi-

nal teeth double in the left and single in the right valve,

very stout, generally not much elevated, triangular, diverg-

ing, very deeply grooved and striated ;
lateral teeth short,

solid, elevated, lamellar serrated, directed and curved ven-

trally ; the right lateral aud the lower left lateral have each

a depression and a rudiment of an additional tooth ; connect-

ing bridge thick, wide, flat, smooth ; anterior adductor mus-

cle scar forming a truncated oval, very deeply excavated,

striated ;
posterior adductor muscle scar oval, well impressed,

striated
;
protractor pedis muscle scar wider than long, deeply
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impressed, striated ; retractor pedis muscle scar oval, very

deeply pitted, striated ; dorsal muscle scars situated on the

posterior face of the cardinal teeth and the under side of the

connecting bridge, deep, large; pallial line impressed; cav-

ity of the beaks deep ; nacre silvery white, more or less iri-

descent." (Baker, 2.)

Q. trigona occurs throughout the Mississippi drainage, north

into the St. Lawrence and south into Alabama. It has been

reported from all the larger streams of southern Kansas and

from Bull creek at Paola (Call), in the Marais des Cygnes

drainage.

Trigona is close to Q. rvbiginosa but is a more inflated and

heavier shell, with more massive dentation.

Quadrula coccinea Conrad. Plate LXXXIV, fig. 1.

Unio coccineus Conrad, Mon. Fresh-water Shells, III, 1836, p. 29, pi. XIII,

fig. 1.

Shell of moderate size and solidity, suborbiculate in out-

line, slightly compressed. Anterior margin flatly or fully

rounded, ventral margin gently bowed; posterior margin bi-

angulate, produced below, straight or slightly curved, quite

oblique, set at an angle ; dorsal margin straight or slightly

curved, oblique, joining the posterior margin at an angle of

from 130 to 150 degrees Umboidal ratio extremely variable.

Umbones quite high and moderately full, marked with nu-

merous fine concentric ridges and three coarse broken ones.

Lateral and anterior slopes flatly rounded
;

posterior slope

slightly incurved
;
posterior umboidal ridge not prominent,

rounded. Epidermis smooth, shining, over umbones horn

color to dark reddish brown, with the umboidal region covered

with bright green rays of variable width. Lines of growth

coarse, heavy, and often imbricated. Ligament thick, of

moderate length. Lunule cordate.

Interior : Pseudocardinals of medium size and variable

height, double in the left and single in the right valve, the

right pseudocardinal surrounded by a trench. Interdentum

long, width variable, cut away in the right valve. Laterals

long, oblique, straight, or slightly curved, heavy, striate,

sometimes double in each valve. Anterior adductor scars
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semicircular in outline and quite deep, rather small when
compared to the size of the shell

;
posterior scars distinct,

well impressed, the adductor cicatrix quite elongate. Dorsal

muscle scars small pits scattered on the lower surface of the

interdentum. Cavity of the shell not large, of the umbones
small. Nacre white or salmon-pink.

D. p.-V. p.

Length. Height. Breadth. Urn. ra. angle.

65 50 34 0.10 130° ( 53.1)
64 48 35 .21 It" (401.1)
69 51 31 .17 1 m (Coll. K. S. A. C.)
77 56 40 .29 145° (402.1)

Q. coccinea is found throughout the Mississippi and St.

Lawrence drainage basins. It is common to all the Kansas
river systems. I have never found it abundant, although

it is generally present in all streams of any size. It is

rare in the Wakarusa river at Lawrence and absent from the

Kansas river there.

The variation is mainly in the color of the epidermis and
the thickness of the shell. The shells from the clear-water

rivers of the southern drainage are heavier than those from

the Kansas and Marais des Cygnes. The nacre of coccinea is

either pink or white. The white form is the commoner one.

This species is often confused with Q. rvbiginosa. Rubigi-

nnsa is more sharply and distinctly biangulate and produced

posteriorly than is coccinea. The posterior portion of the

ventral margin of Q. coccinea is slightly rounded, that of Q.

rvbiginosa is emarginate. Q. Irigona is distinguished from
<>. coccinea by its much inflated beaks.

Quadrula solida Lea. Plate LXXXV.
I'm,, solidua Lea, Trans. Amer. Phil. Soc, VI, 1838, p. 13, pi. v, fig. 13.

Unio fidgidua Lea, Proc. Amer. Phil. Soc, iv, 1845, p. 164.

Shell moderate to large in size, very thick and solid, par-

ticularly in region of the beaks, roundly quadrate or trian-

gular, subintlated. Anterior margin flattened above, rather

abruptly rounded below; ventral margin almost straight,

slightly incurved centrally. Posterior margin straight or

curved, sometimes slightly incurved centrally, a little pro-

duced ventrally ; dorsal margin more or less oblique,

straight or curved, sometimes forming one unbroken curve
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with the posterior margin. Umboidal ratio, from 0.15 to 0.20.

Umbones large, full, high, bluntly incurved, directed for-

ward, very slightly ornamented with a few coarse, con-

centric ridges. Anterior umboidal slope very abruptly curved,

in some cases almost straight dorsally ; lateral slope fully

rounded, bearing a very faint, broad groove extending from
the posterior portion of the ventral margin about one-half

the distance up the slope
;
posterior umboidal slope rather

abrupt and sometimes slightly excavated. Epidermis smooth
in young and rough in old specimens, honey color to black

;

young specimens ornamented over the umbones with dark

green, narrow rays. Lines of growth coarse, crowded, and
imbricated. Lunule very large. Ligament long, thick, dark

brown.

Interior : Pseudocardinals very heavy, large, erect, ragged,

double in the left and single (with sometimes an anterior and
a posterior auxiliary) in the right valve ; the left pseudo-

cardinals light, running to an edge, arranged in the form of

a V or U ; the right pseudocardinal broad and truncated and

surrounded by a deep v -shaped trench. Interdentum broad,

flat, and long. Laterals short, thick, straight or curved, very

oblique. Anterior adductor cicatrix elongate, small, deeply

pitted, the left one communicating with the trench about the

left pseudocardinal. Posterior scars large, deeply impressed,

distinct. Dorsal muscle scars arranged in a long row on the

lower surface of the pseudocardinals. Pallial line impressed

almost its entire length. Cavity of the shell slight, of the

beaks deep but compressed. Branchial outline well marked
dorsally. Nacre satin-white.

eDgth.



364 KANSAS UNIVERSITY SCIENCE BULLETIN.

is much more massive and quadrate than either of these

forms. The beaks of this form are more elevated than those

of Q. coccinea.

The pseudocardinalsof nolida are particularly characteristic,

being larger in proportion to the size of the shell than any
other Kansas Unio.

Quadrula plena Lea. Not figured.

Unio plenus Lea, Trans. Amer. Phil. Soc, vm, 1843, p. 211, pi. xiv,
fig. 3.

Shell large, thick particularly anteriorly, inflated in the

umboidal region, roundly triangular or ellipsoid in outline.

Anterior margin straight or slightly curved above, decidedly

curved below ; ventral margin straight or very slightly

incurved
;

posterior margin curved, sometimes a little pro-

duced below; dorsal margin loDg, straight, oblique. Um-
boidal ratio, less than 0.10. Umbones very full, high,

incurved and recurved. Anterior umboidal slope very ab-

ruptly curved below, incurved above ; lateral slope moderately

rounded, sometimes bearing a faint, broad radial furrow
;

posterior slope narrow, abrupt, sometimes slightly incurved.

Epidermis shiny over the umbones, dark horn to black in

color. Lines of growth prominent. Lunule large, very va-

riable in shape. Ligament rather short, thick, and stout.

Interior : Pseudocardinals low and stumpy, rough and ser-

rate, double in the left valve and single in the right ; anterior

left pseudocardinal small, often thin, posterior left pseudo-

cardinal a broad truncated pyramid, serrate on top; right

pseudocardinal the highest of the set, surrounded by trench.

Interdentum broad but very short ; laterals very long, slightly

curved, not very heavy, continued to the ligament dorso-

auteriorly. Anterior adductor cicatrix rather small for the

size of the shell, very deeply excavated, quadrant-like in out-

line, conliuent with the anterior retractor cicatrix
;
posterior

scars well impressed, distinct. Pallial line impressed for its

anterior two-thirds. Dorsal cicatrices a line on the lower

surface of the interdentum. Cavity of the shell rather large,

of the beaks moderate. Nacre white or salmon-pink.
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numerous regular but hardly continuous lines of growth,

sometimes possessing a cloth-like texture. Ligament fairly

stout and long.

Interior: Pseudocardinals massive, ragged, double in the

left and single in the right, the right pseudocardinal arising

from a deep pit ; laterals long, fairly heavy, very slightly

curved, oblique, tending to double in the right as well as in

the left valve. Interdentum very short, broad. Anterior ad-

ductor cicatrix small, cpuadrant-like in outline, very deep.

Posterior scars much impressed, distinct, the adductor cica-

trix broader behind than before. Pallial line well impressed in

its anterior half. Dorsal cicatrices a line on the lower surface

of the interdentum and the base of the pseudocardinals ; cav-

ity of shell moderate, of the beaks shallow and a little com-

pressed ; branchial depression deep but not distinctly outlined
;

nacre a warm pink, slightly iridescent posteriorly.

Leuifth. Height. Breadth. Um. ra.

60 42 41 0.06 I

70 54 44 .085 - (Coll. W. C.)
32 28 08 \

(>. pyramidata is found in the Mississippi drainage, north of

the states of Mississippi and Louisiana. It has been reported

from the Verdigris and Neosho rivers in Kansas. It has

only been reported from two localites, and is apparently a

rare species.

There is no species but Q. plena that can be confused with

Q. pyramidata. A discussion of the differences between these

two closely related species will be found in the notes on Q.

plena.

Quadrula ebenus Lea. Not figured.

Unio ebenus Lea, Trans. Amer. Phil. Soc, iv, 1831, p. 84, pi. IX, fig.

14.

Shell of moderate size, solid, broadly elliptical in outline.

Anterior margin Hatly rounded ; ventral margin slightly

bowed
;
posterior margin rounded but sometimes showing a

tendency to be biangulate ; dorsal margin oblique, straight

or slightly curved. Umboidal ratio, 0.10 or less. Umbones
full, of moderate height, incurved, and directed anteriorly.

Anterior umboidal slope fully curved ; lateral slope rather
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flatly rounded and bearing a radial flattened area, which corre-

sponds with the radial groove present in other closely related

species. Posterior slope abrupt and straight. Epidermis

smooth and shining over the umbones, dark brown to black.

Lines of growth very regular, rounded, and continuous, im-

bricated marginally. Ligament long, high, dark brown.

Lunule small and narrow.

Interior : Pseudocardinals of moderate size, low heavy,

ragged, double in the left and single in the right valve. The
anterior left pseudocardinal a low, pyramidal ridge joining

at a wide angle with the posterior tooth, which is an elon-

gate, truncately pyramidal ridge ; right pseudocardinal high

and ragged, surrounded by a pit. Interdentum broad and

long, depressed in the right valve. Laterals short, thick,

oblique, curved. Anterior adductor cicatrix very deep, an

elongate quadrant in outline; posterior scars rather small,

well impressed, distinct. Dorsal cicatrices on the lower sur-

face of the interdentum forming a line. Pallial line im-

pressed its entire length. Cavity of the beaks and of the

shell moderate. Nacre white, slightly iridescent posteriorly.

Length. Height. Breadth. I'm. ra.

72 55 38 0.09 (470.1)

Q. ebenus is found throughout the Mississippi valley gen-

erally, except for the northwestern portion. Call reports it

from the Kansas river at Topeka. It is also present in the

Neosho river at the southern state line and at Burlington.

The shell can be separated from the other heavy Quadrulas

of its type by its greater compression, less inflated and ante-

riorly directed beaks, and widely elliptical outline. The out-

line of all the nearly related forms is roundly triangular.

Two other Quadrulas have been reported from Kansas by

Call (4), Q. rvbida Lea and Q. spherica Lea. As both these

species are confined, except for this one locality, to the eastern

streams flowing into the Gulf of Mexico, I withhold them

from this catalogue until I have more data concerning them.

Simpson (20) states that Call's Q. rubida is probably a some-

what sulcate Q. rubiginosa.
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Kej to the Kansas Unionidse.

This key is a purely local and artificial one. It is intended only to supplement the figures
and descriptions in the identification of species.

I. Shell Rough.
A. Shell hearing undulations across the disk.

a. t'ndulations confined to the posterior slope, laterals not present.
phynota costata,

b. Laterals present.

1. Dtnbones high and full. Quadrula plicata.

2. Umhones fairly high and foil; shell decidedly broader behind than
before; plicatious regular. Quadrtila perpticata.

3. Umbones compressed.

l
l

, Umbones smooth except for slight ridges on their tip-. <jiut<!-

ridn undulata,
2*. Umbones very pustulose. Quadrula heros,

B. Shell ornamented with coarse concentric folds on the lateral slopes, very heavy;
beaks placed far forward. Pleurobema cica(riC08itm.

C. Shell with a very pronounced nmboidal ridge, which is ornamented with several
large, irregular nodnles.

a. Shell decidedly elongate, pseudocardinals small. Quadrula cylitidrica.

b. Shell roundly quadrate, pseudocardinals large. Quadrula metan

D. Shell elongate with BtroDg nmboidal ridge, tubercular anterior, generally brokenly
plicate posteriorly. 'J'ri toyonto tuhft <-ut<tta.

E. Shell roundly triangular, lateral slopes bearing a single radial row of erect tuber-
cles 3 i> iu number. Obliquaria reflexa.

F. Shell pustulose.

a. Pustules arranged in two radial rows on either side of a shallow radial furrow.

1. Pustules confined to the dorsal half of the disk, shell produced posteri-
orly. !'!• u robt hi" •< topus.

2. 1' oeral ly extending over the surface of the disk, shell quadrate.
ula lachrymose*

,

b. Pust ules irregularly scattered over the disk, shell sometimes almost epustulate.
Group of Quadrula pustulosa.

II. Shell Smooth.
A. Neither laterals nor pseudocardinals pre

a. Beaks hardly apparent.

1. Shell small and cylindrical. A nodonta gracilis,

2. Shell large and circular in outline. Anodonta suborbiculata,

b. Beak- of moderate inflation and elevation.

1. Shell large, hinge line straight in front of the umbones, relation of
length to breadth as - is to ). Group of A nodonta grandis,

2, Shell of only moderate size, hinge line slightly incurved in front of the
beaks; shell drawn out to a point posteriorly. Anodontoidea fervs-

c. Shell with extremely high and iutlated beaks. A

B. Laterals absent, pseudocardinals present as mere rounded knobs. Steophitu
tulus.

C. Pseudocardinals well developed, laterals indicated only by one low ridge on each
valve. Shell often aiate. Symphynoi ata*

D. Laterals and pseudocardinals present.

a. Shell a late.

1. Nacre pinkish in the cavity and over the dentition of the shell, pseudo-
cardinale small, rounded knobs. LampsilU gracilis,

2. Nacre deep purple pink all over the Interior of the shell.

1'. Shell very thin, pseudocardinals extremely lamellar. Lamp-
silis I" visa

Budocardioals of moderate size and typical form; shell

square posteriorly. Lampiili* alata.
8*. Shell only slightly alate, inflated, subsolid, pseudocardinals

of typical form, epidermis generally black. Lamptilit pur-
lin ' a
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II. Shell. Smooth.
D. Laterals and pseudocardinals present.

b. Shell non-al&te.

1. Shell thin or at most subsolid, body of shell somewhat or decidedly in-
flated, rays often present over the disk, pseudocardinals small, sharp-
pointed, erect. Iuterdentuni absent or narrow, long, and rounded.

I
1

. Shell with moderately high and inflated beaks, two-thirds as
high as long, generally yellow with greenish rays, strongly
dimorphic.

a 1
. Shell small and roundly triangular. Truncilla tri-
quetra.

b'. Shell large and very broadly elliptical, often stroDgly
truncate posteriorly. Lampsilis ventricosa.

2 1
. Shell with low uninflated beaks,

a 1
, shell roundly triangular, with very erect pseudocar-
dinals and sharp and elevated umboidal ridge.

aa. Shell inflated and almost circularly triangular.
Plat/iola elegans.

bb. Shell rather compressed and elliptically trian-
gular. Plagiota donaciformis.

b. 1 Shell elliptical.
aa. Shell small (not over 40 mm. in leogth), epi-

dermis cloth-like, beaks coarsely undulate.
* Posterior margin rounded. Lampsilis parva.

** Posterior margin pointed. Lampsilis texas-
eosis.

bb. Shell large.

* Shell very fragile and somewhat compressed,
pseudocardinals degenerate.

f Shell obscurely rajed, large, generally
yellow, nacre pinkish. Lampsilis
gracilis^

ft Shell decidedly rayed, nacre silver
white. Lampsilis leptodon.

•* Shell thin or subsolid, pseudocardinals not de-
generate.

f Shell rather broadly elliptical, with a
regularly rounded posterior margin.

% Shell subsolid, ligament quite
large; pseudocardinals large for
this group and rounded. Inter-
dentum present. Groupof Lamp-
silis ligamentina,

XX Shell fairly thin, pseudocardinals
fairly pointed, ligament not large.
Interdentum absent or degener-
ate

;
females greatly inflated pos-

teriorly. Group of Lampsilis
lutcola.

tt Shell elongate, elliptical pointed pos-
teriorly.

X Hhell rather compressed, eradi-
ate, epidermis bearing concentric
bands of different shades, mono-
morphic. Uniotetralasmus.

XX Shell not com pressed,rays present
except in the very dark members

;

color of epidermis Dot arranged
concentrically; dimorphic.

Shell rather small (not over
75 mm. J, seal brown, nm-
bones covered with many
fine widely V-sbaped crenu-
lations. Lampsilis subros*
trata.

00 Shell fairly large, generally
polished straw color, with
bright green rays. Group
of Lampsilisfa llaciosa.

000 Shell very dark, polished
eradiate, nacre white, pink,
or purple. Lampsilis rrctn.
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II. Shell Smooth.
D. Laterals and pseudocardinals present,

b. Shell uon-alate.

2. Shell solid, compressed, beaks low and compressed, pseudocardinals
fairly heavy, iuterdentura present and prominent.

a. Shell roundly triangular in outline.

a 1

. Shell, with broad, green rays, incurved ventral margin
and lateral furn»w. Cyprogenia alberti,

b 1

. Shell without lateral furrow, ventral margin not in-

curved. /'/<n; iota seeuris.

b. Shell elongately ellipsoid in outline.

a 1
. Shell broadly or narrowly ellipsoidal ; epidermis light
to dark brown, with tine hair rays posteriorly; beaks
with very fine crenulations. Groups of Phychobranchut
phan hi a

s

b . Shell generally narrowly elliptical; epidermis dark
brown or black, eradiate; beak sculptured few very-

coarse concentric folds: nacre white) pink, or purple.
/ n in gibbotut,

c. Shell quadrate, sometimes with green rays over the umbones.
Quadrula rubiginosa,

3. Shell roundly elliptical, triangular or quadrate, inflated in the umboidal
region or just posterior to it. solid, pseudocardinals heavy and rag-
ged, the right pseudocardinal surrounded by a trench.

a. Shell fairly solid, roundly triangular or quadrate, beaks not
high. Group of Quadrula trigona,

b. Shell solid, roundly elliptical, beaks not high.

a 1
. Beaks full but not high; epidermis honey-brown with
sometimes a greenish cast. Obovaria ellipsis*

!>', Beaks rather compressed
; epidermis very dark brown

or black. Quadt ula ebi nua.

c. Shell roundly triangular, high, with full, high, rounded, in-

curved beaks, very solid, with very large pseudocardinals.
Group of Quadrula plena,

d. Shell suborbicular, heavy, large, with rather full, high beaks.
Quadrula houstonensis, I

This will also include the smooth,
circular forms of Q. pustuloses)

gThis is intended as check on the forms of L. gracilis which have lost their ala\
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PLATE LXII.

Lampsilis recta, female, with shell structures indicated.

Figure 1.

AAC Anterior adductor cicatrix or scar.

AC Anterior pseudocardinal.

ARC Anterior retractor cicatrix.

B Branchial depression.

IN Interdentum.

L Ligament.

LT Lateral teeth or laterals.

LU Lunule.

P Pallial line.

PAC Posterior adductor cicatrix.

PC Posterior pseudocardinal.

PRC Posterior retractor cicatrix.

U Umbone or beak.

Figure 2.

A Anterior margin.

AS Anterior slope.

B Beak or umbone.

DM Dorsal margin.

L Ligament.

LF Lateral furrow.

LS Lateral slope.

LU Lunule.

PM Posterior margin.

PS Posterior slope.

PU Posterior umboidal ridge.

V Ventral margin.
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PLATE LXIII.

Figure l.—Truncillo triquetra. c?

Figure 2.—Lampsilis ventricosa. 9
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PLATE LXIV.

FIGURE l.—Lampsilis an -. d

Figure 2.—Lampsilis luteola. 9
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PLATE LXV.

Figure 1.—Lampsilis ellvpsiformis. <?

FIGURE 2.—Lampsilis Hgaiiiviitina.
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PLATE LXVI.

Figure 1. —Lampsilis fallaciosa.

FIGURE 2.— Lampsilis recta. 9
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PLATE LXVII.

Figures 1 and 2.—Lampsilis subrostrata.

Figure i.—Lampsilis parva.

FIGURE 4.

—

Lampsilis gracilis (juvenile).









PLATE LXVIII.

Lampsilis alata. c?
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PLATE LXIX.

Figure l.—Plagiola securis.

Figure 2.— Obovaria ellipsilis.
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PLATE LXX.

Figures 1 and 2.—Plagiola donaciformis.

Figure S.—Plagiola elegans.

Figure i. — Tritogonia tuberculata. c?
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PLATE LXXI.

Figure \. — Obliquaria reflexa.

FIGURE 2.—Cyprogenia alberti.
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PLATE LXXII.

Figure l.—Strophitus edentulus.

Figure 2. —Ptychobranchus phaseolus.
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PLATE LXXIII.

Anodonta suborbiculata.
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PLATE LXXIV.

Figure 1.

—

Anodonta imbecillis.

Figure 2. —Anodontoides ferrussacianus.

Figure 3. —Anodonta grandis.
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PLATE LXXV.

Anodonta opaca.
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PLATE LXXVI.

Figure l.—Symphynota costa.

Figure 2.—Symphynota complanata.
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PLATE LXXVII.

Unio gibbosus.
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PLATE LXXVIII.

Figure l. — Unio tetralasmus.

Figure 2.—Pleurobema xsopus.
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PLATE LXXIX.

Quadrula plicata.
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PLATE LXXX.

Figure l. — Quadrula heros.

Figure 2. — Quadrula undulata.
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PLATE LXXXI.

Figure l.—Quadrula metenevra.

FIGURE 2.— Quailn<l<i rijlendricu.
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PLATE LXXXII.

Figure 1.

—

Quadrula lachrymosa.

Figure 2. — Quadrula fragosa.
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PLATE LXXXIII.

Figure l.—Quadrula postulate.

Figure 2. — Quadrula postulosa.
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PLATE LXXXIV.

Figure 1,—Quadrula coccinea.

Figure 2.— Quiulrul<i nibiginosa.
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PLATE LXXXV.

Quadrula solida (juvenile).
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